OT ABTOPOB

B cexpMOM KAACCe WIKOALHUKH HAYHHANT M3YYATh HOBMA pasmen mare-
MaTHKN — anrelpy. MNoaroMy nens obyyenns 8 7 xnacce — pazBUTE HHFEPEC K
peiseHmi0 ANreOpanuecKuX. 3R89 M DOKAATH MPHMEHHMOCTD anrebpanye-
CKOrO NOAXOAA B APYIHX WIYUSEMBIX 8 WIKONE NPEAMETAX — NEOMETPHH, Pu-
3MKe, XMMHM H TaK paned, B xypee anreGpal 7 xnacca 3aKnaAKEaIOTCS OCHOB-
Hble TOHATHA H HaBwky: anTelpantieckie BHIPOKEHMA U WX npeofpasosaHnn;
ONHOUIEHW W MHOTOMNCHH ¥ AeiicTBrs ¢ HUMK (BKAOUAR POPMYNL COKpa-
IMCHHOND YMHOXKCHHR), YPABHEHHS A ca0co0bH HX PeICHHA, CHCTEME! ypaB-
senvit n cnocobn nux pemenun; dynxumn 1 rpaduxu Gpynennii, B nocne-
AYIOUIX KNACCAX OTH NIOHSTHE H Cnocobw pemcuns GyAyT YTOMHATRCH H
AOTONHATLCA, HO OCHOBHI 28KNANLIBAKOTCA HMEHHO B Hauanae oOyuchus (B
CEALMOM KNacee),

Haunoe nocobue cocraaneno g yueGinca JO.H. Maxepsracen, H.I. Mun-
oww, K.H. Hemnoea, C.B. Cyeoposoii (M.: Hpoceeuenne) v paccinTado wa
136 ypowos (Tpuanats "ernipe yueGinix Hepenn). C HeGONBIHMU H3MCHE-
HHAMH OHO MOXET GbiTh HCRIIL30BARO Takke U A yueGuuia HIA. Ansg-
Mosa, IO.M. Konzzuna, 10.B. Cudoposa, H.E, ®edoposcis, M.H. Illabyrx-
na (M.: Hpoceewenue), Hymepaia 3amad B NOYPOYHOM NIASHHPOBAHMH
Aana ana yaeGrnka 10.H. Makapruesa,

B nocofun noapofHo paccMOTpeHO COACPXAHME Kaxnoro ypoxa. Ile-
CKXONEKO PACUINPEH H3yuAeMbIH MATEpHAN: AAHO NPEACTABNCHHE O HEMHHECH-
HLIX YPABHCHMAX M CHCTEMAX HEMHHefidkX ypapHenuii; o6 ypasweHHax H
CHCTEMAX YPABHEHHH, COREPXAINX MOAYIIH M NAPAMETPLE, NOCTPOCHUH rpa-
tduxos Gonee cnokuuix dynkumit W ypasuenuil; aobaenenn GopMmyne co-
KpPaWEeRHOro yMaoxcHHA: Kyl cyMMu v xy6 paznocri. Taxkce pacuiuperive
MITCPHANA BNIORHES NOCTYNHO ANA CEMHKNACCHAKOB, PA3BHESET HX HHTEpSC X
n3yuetnio anreGpet 1 paer Gonee Lenbsoe npencTapicHie 06 HIyUSEMbIX
Temax. Kpome Toro, npHseAcHHES AONOAHEHHA MOATOTABNHBAIOT MIKOALHMN-
KO®B K YITTyGNeHHOMY H3YMCHII0 MATCMATHKH B CTAPIINX KAACCAX.

TpenycMoTpens RBA BUAA PPOHTAIRHONO KOHTPORN YCICBAEMOCTH: KOH-
TponbHbie pabore n 3auerHele paborsl, KoHTponsune paloTm HMEIOT TpH
crencHn CROXHOCTH, Belbop cTEneHH COMHOCTH ONpeAcnNeTC HIN YUHTe-
nem waH ydennkoM. Jlpu sTom 3a peurenste Gonee CROMHOH KOHTPONLIOH
paboThl YYCHMK TIOOIUPAETCH ACTKMIHHTCALHRM GanaoM K oueHke. B xow-
TponbHoii paboTe NpHBOANTCY HA OAHY 3amady Gombuwie, ueMm HeoGXOANMO
Ans nonydeHnn suicmedl onenxu. Hamwine numiBeil 3aaaum noapasyMenaer
HexoTopyio ceobony BrIGopa ¥ yualuxcs,

B nocobuu npueeacunl 10 kowTponsHbx pabor. 3aueThnie paboTi npr-
BCACHD! [UIN KOPPEKLMH PESYNETATOB KOHTPONLHEX pabor. 3apaun paGoru
pabuTE HA TPH GNOER MO CTCNCHM CROWHOCTH H OLEHHBAIOTCA PAIHLIM KO-
nuvecTeom Gannos. HeoOxoaumMoe 2as NoNyUCHNA OLUCHKH KONHIECTBO SAUAY
momer OwTe Habpano w3 passikx Groxop. JMaxe AnA nomyueHus Buicinedf
oilcHkH HeoDxoAHMO peunTs He Gonee NONOBHKM 33434 eapnanTa. Mosromy
¥ YHAMXCA HMEETCH SHAYHTSABHAA ceoboaa rifopa B pelieHun 33134, Me-
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Ay XOHTpoabHOH M 3ayeTHo¥ paboToil NPEIYCMOTPERO HECKVIBRO YPOXOB
JARA KOppesiM 3Hansil yuamuxca. [pysenenn mecTs 3averHux pabor no
TeMaM.

B xonue ofyucHus NPOBOAWTCH HTOTORAN KOHTPOABHAN PaboTa, B XOTO-
pofi NPOBCPAIOTCA HABLIKK H YMEHHA YMAIMXCH MO oCHOBHbM (GasoBuiM)
TCMaM.

Bee xOHTPOJILHLE B 324€THLHE paloT ApHBEAEHH ¢ MONHLIM PastopoM
BCCX 3anaM BCEX BAPHAHTOB. JTOT pasGop NpezycMOTpPeH IMis PasMCeicHHA
pemeHHii Ha cTEHNE, TAK KAK paso0parTh BCe 3aKau HA YPOKe HEROIMOXIIO,
J1a 1 HeuenecoolpasHo,

Maremarsteckie AMKTAHTE H TOCTH B NOCOOAM HE NPeAYCMOTPEHE, TAK
KaK H3Q Haul B3TAAf Mo 3EKTHEHL NpH 0GYUCHHH, HO OTHHMAIOT 3HAUH-
TENLHOC BPEMA OT YPOKOR.

B uenom, nocofxe cocraBieno TaxiM o06pasoM, TOOK OTTHMH3HPOBATL
NOATOTOBKY YIHTENA K YPOKY # COKOHOMHTD €10 BPEMA.



PEKOMEHAALIMM K NPOBEAEHMIO YPOKOB

Pasymeercs, BoS HIIOKEHHOS HOCHT HCKIIOUHTENBHO PEKOMEHASTENLILIHA
xapakTep. Onpesensiomady GakTOpaMi ABNIOTCSE NOIrCTORACHHOCTD KAAC-
ca, ¢ro paGorocnocoGuocts, wHTEpe: K H3yseHmio anrebpul, [Tosromy uu
QAUO MN2HHPOBAHHE HE MOMET SANSTLCA AoTMod. Beck X0 ypoxa aomxed
cnocoBereopate o0yuenmo mosnsupkos, Ha nam parnag, nycrs KaEAb
OTACALHBIA WKOALHUK MyUIIE YCBOMT TOT MATOPHAN, KOTOphIii B COCTOAHHH
NOHATE, YEM He NolMeT HIUCTO, B nocneaHes cnyyae CHTYAIHA NPHHHMEET
nasHHOOOpasHEIE XapaxTep — ¥ yyaluXcl BOSHAKACT KOMIVIEKC HCOONHO-
LEHHOCTH, K BLUTIOAHEHHIO NOMAIIECTO 3aA3HNHE NPHBICKAOTCH BCE AOMO-
437K, BOSHHKAIOT CNHCHBANNE, NOACKAIKH, MITAPIanKH H T. JL.

Zpyras npHdnBa, N0 KOTOPOfi HEML3S CORMATE YHHBEPCATBHOE TOYpou-
#0€ AUIAHHPOBAHHE — HCTIONEIVBAHAE B NIKOIAX 3—4 pasnHYHEIX YucOHMKOS,
Npn 370M A2ke U9 OAHOTO KOHKPETHONO YYe(OHMKA NPEHYCMOTPEHbl le-
CKORLKO PaNIHMHLIX BapHAHTOB 06yucHua (C COOTBETCTBYIOUIHM TOMATHYC-
CKHM MNAHHPOBAHHEM H PARIHVHEIM KONHYECTBOM MacOE HA obyueHne).

B ceasu ¢ 3THM JaHAOE NOCo0HE 1I03BONNET NPOROAMTS 3AHATHN O ABYM
sanbonee pecpOCTpaMeHHMEM ydeOHHKAM MO MAKCHMANBLHOMY BapUaHTy
(136 uacoe B rom). Cozepxanue YpoKoB ABINCTCE HIOHTOYHEM (B pacucre
HA CHEHb MOATOTORNEHHbEH, cunbHu# Knace). TIpn HeobXOnHMOCTH wacth
MATCPHARA ONYCKAETCA JIRHO WATATACTCH ROCTATOTHO NOBLPKHOCTHO, C yve-
TOM HecODPaHHOCTH M HEOPTAHMIOBAHHOCTH CEMHKIACCHUKOB KEIATEALHO
HMETh B PACIHCAEHM CABOCHHNC YPoxu anrchpel. Tem Gosee HX xeTaTeAbHO
HMCTL TIPH HANUCAHUH KOHTPOABHLIX PaGoT H TEMETHYECKHX 394ETOB.

[ToypouHoe nTaHHPOBAHKE BKMOY2ET B 0e0F ueTrpe BirAA 3aHATHI;

1) ypoK Ha H3yueHHe HOBOTO MarepHaia;
2) ypok Ha oTpaboTEY M 3aKpernncHie NPoiiacHHOro MaTepHana;
3) xonrponeHan paiora;
4) remaTwueckuii 3auer.,
PacoMOTPHM 2TH BHiR 3aHATHI.

1. Ypox ua miywesine BOBOY0 MATEPHANA BEKMOYACT & ce0d ceMb aTanos.

1. Coofmienne TemMsl H nean zanatmil (~ 1-2 mus). Heobxoonmo aote-
CTH A0 YHAIMXCA HCOOX0AHMOCTE AanHOH Tembl (ofinacTy NpHMEHENNS 3THX
3xaHnii) # nens ypoxa (HABEIKH H MPHEME, KOTOPbIE BOMKHE GHITH yCBOCHN
B XO/i¢ NPOREHEHHA YPOKa).

I, Haywcane Bosore MaTepusan (0cnonupic moRaTHa) (~ 15 Mun) Bo3-
MOKHO ABYMS Iy TAMU:

1} ¢ ROMOIGLIC NOACKA30K, NPHMEPOE H HABOMMIIMX BONPOCOB YHHTENS
KOABHUKY CAMOCTOATENLHO (Npy ¢porTansHoii paborte) npuxopar x ¢op-
MYJMPOBKE OCHOBHLIX MOHATHI H NpaBHN PACCMATPHB3EMOTO PA3RENa an-
reSpul. 3aTeM YuUHTENb YTOTHSET H KOPPEKTHPYET 3TH pe3ymbTaTe. Onnaxo,
YUMTRIBASL, JTO HIYYMCHHe AnTelpH HAUMHASTCE HMEHHO B CEfikMOM KNnacce B
BCC NMOHATAN AN YUalMXCd HEIHAKOMbI, TAKOH ITYTh MOXHO PEXKOMOHIOBATD
AxUbL AA4 CAMBIX RPOCTRIX TeM ninbo oTaAenbHLIX dparmenTor ypoka;
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2) yuntens GopMynHpyeT OCHOBHbIE NOHSTHA H MPABUAA, HAMOCTPHPYA
ux npxemepamy. Taxoif moaxon Tpedyer Menbme BpeMenH, HO melee pdex-
THBEH (BCeraa nMoJiesHee CAMOCTOATENBHO PEIUNTL 3amaYy, UeM YCIRISTDH
OOBACHEHME ¢¢ PEIICHUR).

IIl. KemTponbusie ponpocsl IO H3YYASMOMY MATEPHANY 3aA3eT YUHTENE
JINA NPOBEPKK YCBOCHHSA K NOHYMAHHA BOSHIKAIOIHX MOHNTHI, TCPMHHOB H
T. A. (~35 Mun). Boupockl MOTYT 33fABATLCH KAK MHAMBHAYAILHO, TAK H
¢porransro. Creayer ofpariTh BHHMAHHE BMCHHEO HA NOHHMaHWE FOHATHIE,
4 HE H3 MX MEXaHHYeckoe sanoMHHanue. JIns 9TOMO pexoMenaycres xpome
ONpPEAENEHHA ROMPOCHTD YHAMEroCs NPUBECTH COOTBETCTBYIOWHE IEPMMEPEL.
B cny4ae saTpyIHeHUs TAKHE TIPHMEPH MOTYT NPHBECTH APYrHe IWKOILHHKH
HAR YHUTENS.

IV. 3asanse Ha ypowe AacT YHHTeIb H3 HHCIA HANGONES XApAKTEPHBIX,
THROBLIX 32824 (~ 15 MHH), 3a88HMEe MOKET BLINONHATLCA:

1) camocToATENBHO YHAMMMHCA BCEN0 KNAcCa-B TETPAIAX ¢ MOCHEAYI0-
M PasBopoM KEM-TO M3 HIKOMBHHKXOB (HANPHUMED, NOPEHIM BLITONHHBLIHM
3aRAHNe) ¥ A0ckH. TIpH 2TOM KenarerbHa axTHBHAR paloTa BOEX yHammxcs:
NIOHCK QUIMGOK B PELICHHH Ha JIOCKe, BOTPOCH MO PELIEHUIO, APYr#e Crioco-
Ol peltensa u T. A,

2) B BMAC AMBNOFA YYAHXCA, CHANINMX 33 OAHON MAPTOH: pelleHue Ia-
AaHHs, 0OMEH TETPAASMH H BIAHMHAS NPOBEPKA PEHICHHS;

3) 8 suae paboTat y 40CKH OIHOTO HIH HECKORBKHX MIKQNLHHKOB.

[ocsie BnonMeHNS 321AHS BOIMONEH KAK B3AHMOKOHTPONDL Y4AIHXCSE
¥ AOCKH, TaK H NOAKMIOBCHHS K DPOBEPKE peuicnKa Beero knacca. Pazymeer-
CAl MpH 310M GYAET NPOHCXOAMTH W AUATOT YUNTENA ¢ OTBCUAICUUM Y JOCKH.

V. 3anaHne HA NOM NACTCA YHHTENEM H3 YHCAA THIIOBLIX, XAPAKTEPHEIX
33784, AHANOTHYHLIX PACCMOTPEHHEIM B JJIacce. 3afaHne AONKHO 6L pac-
cunTano Ha 30-40 muuyr. Xcnarenanho, wrobn yuamEMnca Guny paceMoT-
PeMBl pazHbe CocofH pewiensig 3a8a%K. DTO NPUBOIMT X AKTHBRAIMU
MEIINCHUA NIX0IHHAKOB, TBOPUCCKOMY TTOHHMAHHIO METEDHANA H T- 1.

[lpy sbinoaHeMMy moMawliero 3aAaHAA HEOOXOAHMO MPAYMHTH WIKOMb-
HUKOB HUKCHPOBATH HETIOHATHI MATEPHAN; TEOPETHUECKHE CBEJIeHNS, HEpe-
INCHHEIE 328a4H B T. A, TloNe310 HAYMHTE LIKOALHHKOB GOPMYNHPOBATE, YTO
HMEHHO HM HETIOHATHO, JeTKo ChopMyNHpOBANHLIA BONPOC — ITO NONOBHIA
OTBETA H& 3TOT BONpoc. OcobeHBo Taxkne HABLIKH NOHANOGATCA yuanuMed B
CTAPIIKX Knaccax. PasymeeTca, BCe BOSHHKAIOMME BONPOCH H HEPEMICHHHC
33841 HeoGXoaHMO Parolpats Ha Guxalimenr 3HATHH MO MATEMATHKE,

V1. Bo muorux ypokax npeAyCMOTPEHH TBOPUYECKME 3aaung. DTH 3a-
AaHHA OTRHMAIOTCA OT OPHBOAHMEX B yuebuuke - Hni Sosnnme enowmo-
CTRI0, HIH HECTABNIPTHOCTLIC $OPMYAHPORKH 3903HNA, AN HORLIM CI0-
¢oGom pewrenna, MosToMy paccsoTpenne NOAOGHREIX 3aUaRKA OMCHb NONEs-
HO. B 38BHCHMOCTH OT MOATOTORACHHOCTH KNACCA TH SAUAHUA MOTYT GHITL
paccMoTpenbi:

1) Ha BHEKACCHRIX 3AHATHAX (ACTIGAHHTEBLHEIE SRHATHA, KPYXKH, Pa-
KYALTATHOb H T. 1,.);
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2} o BcEMH YUALIHMKHCA KaK B KAYECTBE 3aBAHHR B KNACCe, TaKk H B Kaye-
CTBE AOMAIIHETO JARAHN;

3) andupepenunpoBadio ¢ HarbOICe DOATOTORICHHLIMN WKONBHHKIMH
HIN HA YPOKE, WY B BHIE JOMAUIHETO 3a0AHHA;

4) B0 BpeMd NMPOBCACHAR MATSMATHYCCKHX Goes, ONIMONAN, HEACTE Ma-
TCMATHKA H T. JL. )

TeOpMecKHE 3aHAHHA BLINOIHATCA B NPEACHaX OTBREACHHOIO BPEMCHH
HA YPOK,

VIl. Moaseaenue uTores ypoxa (~ 1—2 MUH) NpOBOAHTCA YIHTENCM C
YHCTOM CAMOCTORTENbHOH palborsl MIKOALHAKOB, OTBeToB ¥ aocki. Ornent-
HHX JONOTHeHHH, BONPOCOB, KOMMCHTADUEB YYAIDHXCA. 34 BCE 3TH BMibl
BEATENLHOCTH BRICTABIAIOTCH OLCHKH C WX KPATKHM 0GOCHOBAHHEM.

2. Ypox ua orpafoTxy H 2akpesienne npolifenuoro MaTepHana ov-
andactca sranom [l Teneph Ha 2T0M JTane NPSAYCMOTPEHO MOBTOPCHHC U
3aKpenneude npoiiacHuoro Marepuana (~20 muu). Tlpexae Bcero, ono
BKNKUYAET OTBETH Ha BOAPOCK 1O AOMAILHEMY 3aAatHI0, XenarensHo, YTo-
6w TaKHE OTBETH AABAANCH CEMHMH YMAllHMMCH Knacca. Bompocwt moryr
BKJIOYATE B ¢¢6A HENOHATHIE ONpEfieneHid, TCPMHRE H APYTOi TeopeTHue-
cxnii marepnan. Mo-euanmomy, BozHuKHET M HeoOXomMocTs paxbopa He-
peseHHBIX 3ANAUL

B 3710# 4acTH ypoxa MeNaTeNbHAY MAKCHMANBHAS AKTHBHOCTD BCETD Kiac-
ca. llixonuHuk, ofhacHas 4 KOMMEHTHPYA CBOC PeIlICHHE SANATH, NYMLIE yC-
BAMBACT H3y4AcMuIH MaTepHan. KpoMe TOro, ero 0OBACHCHHA MOTYT ORASATLCA
Oonee yAOGHBIMH D% MOHUMANUS POBECHHKAMH, HeM ODBACHEHMS YduTens,
OpueutipoBouHOe BpeMa Ha TaKYIO cranuio 21ana I ~ 5-10 Munyr.

Ha propoi cranui 3TOrO JTANA NPEAYCMOTPEH KOHTPO/L YCBOCHHS MaTe-
pHana (NRCLMEHHbIH ONPOC HIM CAMOCTOSTENRHAN patora), Ha KoTOpIi OT-
poautcs ~ 10-15 MHHyT.

ImcsmMennblii onNpec CORCPENT TCOPETHRECKHH Bonpoc W 1-2 3anaum,
SHANOMMMHBIE 3ADAHMIO B XIacce H nomamiHemy sazauuio. ITpn npopepke
OTBETA HE TEOPSTHUCCKHI BONPOC CGAYET B NEPBYI0 ouepens ofpaliaTe
BHHMAHHC H3 NOHHMAHKE, & HE HA CTPONOCTD H YCTHOCTE GOPMYRHPOBOK (K
HHM YUAIHEC IPHAYT B CTAPIUHX KNACCAX).

CamocrosTennnan paliera BXnIONAeT 2-3 THIOBHX, XADAKTOPHLIX 388H.

B maTepuanax ypokoB TECTH He COACPEATCA. JTO CBAZAHO € TEM, HTO
YUAUHECA CABMOTO KIIACCa 09¢HE YacTo oummbaiotes. TecTnposanne Be aaer
BO3MOKHOCTH BMABHTD NPHYHHY OWIHOKH: HENMOHHMAaHHE TeMb, HEBHHMA-
TEALHOCTS, NPoDENt B NPEALYINEM MaTepHane, apuMeTHIecKHe ouHGKH
# 1. A [ToaTomy TecTHpOBAHKE LieNcco00pasHo B Sones CTAPLINX Knaccax (Aa
1 TO NQ ONPEACNCHHLIM TEMAM),

3. To xaxpoii H3yuaeMoil TOMES IPHBOARTER O/HE HAH JBE KOUTPOILHLIE
pabetai. OHl cOCTABNCHE! B HIECTH BRPHAHTAX PEsnMqHON cnomHocTH (Ba-
puanThl 1, 2 ~ caMuie npocTHe, BapuaHThl 3, 4 — cloXitee, BAPHAHTH 5, 6 —
CaMbIe CIOXKHEIE).
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Bapuanr coaepumT 6 3a0a%, W3 KOTOPHIX Abe NOCACAHME YYTh CROWHOS
apeanaymyx. Kax npasano, 3a089m BapHAHTOR NOROONL 3AMa9aM, pewiac-
MLM B Knacce H aoMa. Bubop sapsasTos MoxeT ORITh clenatt WITH CAMHMN
YUAUIHMKCA (C YHeTOM X CAMOOLCHKH), HAH yuHTCAeM (C YICTOM YCnexos
WKOABHHKA),

Ouesxa KORTPOALHON PABOTE MOXET OLITH BRINOAHCHA CREAYIOMHM 00~
pazos: B paprantax 1, 2 33 mobLe NATL PENICHHEX 38837 CTAENTCE OmEHKA
«5n, 38 yeTMpS 3A044M — OUCHKA «4», 32 TPH 3a8a4H — ounenka «3». [llecraa
3ANaYA ABCT YUAUMMCSE HEXOTOpYI0 cBo0ody BuGopa M onpenencuhuii pe-
sepe. [IpH TAKHX K¢ KPHTCPHSX 38 pemiende 3ananHit sapuanTos 3, 4 aoGas-
asercs 0,5 Ganna; 3a pewenue saganuil BapeaHToB 5, 6 — gobasnsercs 1,0
Ganna (YurTHEAR GONLOIYIO CIOKHOCTS HX 3800HNH),

KontpoapHan pafoTa paccTHTAHA HA ABA YPOXA (Ba HANL BITANA — 370 of-
THMANLROE BPeMA Ha HaNHcande paGorTnl). Vyamuecs cefbMOro KIacca eie
B AOCTATOYHON cTencud recoDpannL), MCTHTCNLHL, HEOpraHw3osansl, [lo-
ITOMY OfIHORO YpOka Ha NpoBeneHHe KORTPOALHOH pabOTE HEROCTATOUNO.
Tipn HeOOXOAHNMOCTH 38 CI6T YMCHLIICHMS KOJIHYSCTEA 38084 WIAH 33 Cuer
HexoToporo HGepaniaMa NP MpOBepKE KOHTPONbHAA paboTa MoXeT GhTL
NpOBEACHE M 33 OAIKH YPOK. _

Mocre xaxaoil KOHTpOMLHOH paloTH OPOBOAMTCA ©¢ AHANA3 W pastop
nanboniee cROXHEX 3a484. Ko Been anaunsm sapnavrop 1-4 npusenenn
oTBeTH, 3amaYn papnanToB 5, 6 pasoOpann. TTomessio nocne komTpOALHOH
pafoThl BLIBEMIHBATL HA CTEHAC B Khacce pasGop sananil BeceX RAPHAHTOB.
3ameTnm, 410 33 cueT AnddepeHIMALMK CAMMX BAPHAHTOR W 3aIANNINH B HHX,
BOSMOXNE HEKOTOPaN MEOOLEXTHBHOCTL OIEHOK 33 KONTPONBHYIO paboTy.

4. Yrobul YCTPAUHTE NOAOOHYID HEOOLEKTHBHOCTL, AATE BOSMOMCHOCTS
NOBLINICHWA OLICHOK Y YMAIIHXCA, CIiE Pa3 IOBTOPHTE H SAKPETIHTD NpoHaeH-
HYO TEMY HA HOCACANCM J2HATHH, NPOBOANTCA MHCHMEHHNI TeMaTeckuil
saver. Emy npeamecTsyeT ypok Ha NosTOpeline AAHHOH TeMbl.

Temaruaeckuil 334eT COCTARNEH B ABYX PABHOLEHHHX BAPHAHTAX. 38/13-
HHA KOKAOTO BAPHAHTA PASAENAIOTCA N0 CHOXHOCTH HA TPH rpynnul («rpyn-
na A» — cCAMBEIC NPOCTHIS 3a889H, «rpymna B» - Gonec cnoxnne 3aaa94 H
«rpynna C» — caMBi¢ CROXKHBE 3a889H). KKNan 3a7a%a M3 «A» OUSHHSACTCA
B 1 Gann, u3 «B» — 8 2 Ganna, w3 «C» — B 3 Ganna. NlooToMy 38 NpapHALHOE
PeuIcHHe Boex 3803y Gnoka «A» MOXHO NOAyurTs 7 Gannos, Gnoka «By -
8 Hannos u Gnoxa «C» — 9 Gannos (ecero 24 Gamna), Ouenka «3» cTaBHTCA
3a 6 Ganno, oueHka «d» — 3a 10 Gannop, ouenka «5» — 3a 14 Gannos.



TemaTHvuecKkoe nNAasMpoBaHne
yuebHOro marepmnana
ansa yyebuuka 10.H. Makapbiuesa,
H.I'. Munaoka, K.M. Hewixkosa,
C.B. CypoBoit «Anrebpa 7»

1 eapuanT: 5 4ac. B I yereepmi, 3 uac. o -1V yerseprax, Bocro — 120 vac.
11 sapmanT: 4 uac. B HeAemo, Beero ~ 136 uac',

I. Buipaxenus, ToxecTea, ypantenna (1 vap. — 19 %, Il nap, - 22 w.)
Buipaocenin (4 v; 5 v}

Hlpeptpasoearnue supaxcenii (6 u; 7 1)
¥paenenus c oonoti nepemennoti (8 w39 v)

II. ©ynxnunm (15 %; 18 4)
Pyrryuu u wx 2pagusu (6 5 T )
Juneiinas gymapun (9 u; 11 v)

IIL. Crenent ¢ HATYPARLHMIM nexadaTeaeM (18 45 21 1)
Cmenens u ee caoticmea (8 7; 10 v)

Odnounenwt (7 q; 8 u)
Abcosomuar u omnocumenvtian nozpewinocms (3 w; 3 1)

IV. Muaoreanenst (20 1; 23 =)

Cymma u pasnocmie mrozovxenos (4 334 1)
[pouseedenue odnourenga u muozownena (7 v; 8 v)
TIposseedenue mnoounenoe (9 4; 11 v)

V., DopMyssl cOKpaMCNHOro yYMusxenna (28 u3 23 u)
Ksadpam cymmur u keadpam pasnocmu (5 «; 6 1)
Pasnocms xeadpamos. Cysmma u pasnocms xyboe (6 1, 7 4)
Tipeobpazoeanue yervix evipaxceruii (9 v; 10 1)

YL Cucremnl anueiinnix ypasnenuil (19 =; 19 1)
JTuneiinme ypasnenus c deyma nepemermramy ¥ ux cucmemve (6 4; 6 v)
Petenve cucmem mmetinox ypasnenuti (13 13 13 u)

Tlopropenne (9 43 10 v)

lI'loypo-moen.uannpoaanuenpmmneno.umlll:apmma.



NMoypouHnie pa3spaboTkm
K yuebHuky 10.H. Makapbivesa,
H.[. MuHaoka, K.U. HewkoBa,
C.B. CypoBo#

I nonyropue

nasa 1. BoipakeHnsl, TOXKAECTBA,
YPaABHEHMA

§ 1. BoipaxeHus

Ypox 1. Yncnonnic (apuPMCTEMECKEE) BHPAMEHES

lleam O3HAKOMHTL, € YHCIOBRIMH BLIPIKCHHAMM H OCHOBHBIMH TNMOHA-
THAMY, HANOMHHTS ACHCTRMA ¢ ODLIKHOBEHHEIMH APOGAMY.

Xon ypoxa
| quﬁmenne TEMEI H IEIH YPOIch
I1. H3y4enme HOBOTO MATEDHARA
3annuck, COCTABNIEHHAS M3 YMCEA ¢ NOMOmMLI0 apudmeTnyeckHx JeficTanil
(cnowenne, DEYMTAHEC, YMHOWEHHE, ACNCHHC, BOSBENCHHE B CTEHEHL) H

cxo{ox, HaspBaeTes YnciosuiM {(apHdMeTnaccknm) sHpasennem. B vactHo-
CTH, CAMH YHETA TAKKS MOXKHO PACCMATPHBAT, KAK YHCIOBLIE BLIPIKSHHA.

Ipumep 1
Yucnossie BHpOKEHHS:
a)5%-3; 6)(2°+4):6; B[3+2-(6-3)]:5;
1
N3 RA) <2 Th
(TlenpociTe yaammxcs NPHBECTH CBOM MPHMEPL THCIOBHLIX BRIpXeHHiA.)
Ouelin HacTO YHCROBHC BRIPAKCHNN BOSHHKAIOT NPH PEINCHUN 3A11a4 C
TEKCTOBLIM COAEPAIHMEM, .

Hpumep 2
B cagy Ha aaue pacTyT nNavk AGHONE, HETHPE BHUIAA H TPH caMEbL TIpn
cfope ypoaas B cpeaneM Gsin¢ cobpano no TPHAUATE KunorpaMM GpyToB ¢
A6R0HR, NECATh KHIOTPAMM — C BUIIHK W NETHAALAT: KHAOTPAMM — CO ClIM-

aul, Kakoif ypoaxaii gppyxros 66 coSpau & cany?

Pewmenne
Tax kax ¢ xaxnol aGnown Geino co0pAHO TPHALATE KHIOTPAMM, TC C NA-



Ypok 1. YUCnosue (SfRIDNEMUNECKINE) SIDANaHUR 1

™ aGnosb cobpanm 30 - 5 xunorpamm $pykros. Tax kak ¢ xaxacH BHIMEHH
¢o0pane ACCATE KHIOTPAMM, 10 ¢ HCTHpeX BHIweH cobpani 10 - 4 kunorpamm
dpyxron, Tak kak ¢ kawpoi ciubu coOPAHO NATUABLATL KHIOTPAMM, TO C
Tpex cnuB cobpany 15 - 3 kunorpammos bpykros. OGumii ypoxait dpykron
PABSH CYMME YpOsKkaes AGNOK, BHILINGA M CTUBR, 1O ecTh 30- 5+ 10 -4+ 15- 3.

Pewan 2anavy, NORYYHIH MHCIOBOS BopaweHue 30 - 5+ 10- 4+ 15 - 3.
Zaleras Bliepe), BLIUMCIMM 3T0 Bupaxenne: 30 - S+ 10 -4+ 15-3 =
= 150+ 40 + 45 = 235 xunorpaMm.

IIpumep 3

Haitnure nepeMetp (cyMMy JUMR BeeX CTOPOH) NPAMOYTONLHHKA €0 CTO-
POHAMH HETHIPC CAHTHMCTP® M IICCT: CAHTHMETPOB.

6

[
Puc. 1.1

Peenue

a) MoKHO HENOCPCNCTECHHO TIOCHMMTATH CYMMY IAHH CTOPOH HPAMO-
yronbHika. Toraa noaysuaem uuchosoe Bupamenne: 4 + 6 + 4 + 6 win
6 + 4 + 6 + 4 (8 3aBHCHMOCTH OT TONO, ¢ KaKoH CTOPONE NOACUHTIMBACTCH
CYMMa ATHH CTOPOH).

0) HaliacM cymMMy JUHH MEHBLIMX CTOPOE 4 © 2 CAHTHMCTPOR H CYMMY JVTHH
Sonbuiux cropott 6 + 2 canmimerpos. Foraa cyMma IiHE BCCX CTOPOH (RcpH-
METD NIPAMOYFORBHHKA) ONHCHIBACTCA YHCIOBLIM BHIpIXCHUCM 4 -2 +6 - 2,

B) [NocuuTacM monymepuMerp NPAMOYIONLHHKA H 1AMAEM CYMMY AJIHIL
meHblIch 1 Gonbmedi croponsl 4 + 6. YuTeM, ¥T0 NPAMOYIONBHHK HMEET ABS
MexsINX ¥ Ase GoAbInHX croporE. Toria nepiMerp ONHCLIBACTCA BHIpANKE-
Hnem 2 - (4 + 6). TlepumeTp paBeH ABAANATH CAHTHMETPAM,

TFaxHM obpazom, a) Mo YCIOBHIO 33/JA4H MOXKHO COCTABHTL PAubie HHCAO-
BLIC BLIPAKCHHAR, §) HE3RBHCHMO OT GOPMBL 3ANHCH BLIDIKEHHA pe3ynLTar

€0 BolMMCAElHA OYDET OAMH M TOT Xe (YuHTeIBas cBoHCcTBA apudMeTHUC-
CKHX AgHcTBHi).

Hpusep 4

[locsn ABMTANCH CHAYARA NIATLAECAT MHHYT €O CKOPOCTHIO WECTHASCAT
KHIOMCTPOB 8 48C, 38TEM OCTAHOBWICA HA CTAHIHH HA AECATE MHMEYT, TOTOM
ABUIANCR CHIC OAHH N1aC CO CKOPOCTBHIO COPOK KnoMeTpos & vac. Haiipwre
CPeALION CKOPOCTL ABKWKCHHA MOCc30a.

Pewenue

o onpeaencHuio cpesmieli CKOPOCTH ABHAKENHA O11A PABHA OTIOLIEHHIO
NPOHACIHOTO NYTH K 3ATPAYCHHOMY Ha ITOT NYTh BpeMcHM. BhiucnnM nyts
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50 5
uwummﬂ.ﬂmmm,mmuun-g q=-g q
nlOunu=—;% q=%q(nepemnnxonnnmqnnuammepenm

Bpemenn). B wawane apuenns Gun mpolaen myms 60»% (EM), B KOHLG

Apmxenns — nyts 40 - 1 (xu).
O6umii npoiiaennLill MyTH ONHCHBACTCA YHCAOBLIM BLIPAKEHHEM:

60-%-0-40'1 (xa).
Bpems, 32TpaucHHOE HA 3TOT NYTh (BXMOYST BPEMA, 3ATPAYEHHOC HA OC~
TAROBKY), OITACHIBACTCA THCIOBAIM BRHPAKCAHCM; %+%+1 {1).
Torpa CPEIHAR CKOPOCTE ABHKCHUA ONTUCHIBALTCH BRPAKCHHEM:

5
60-=+40-1
—&

=+=+1
6 6

50+40

Ecnv BLIMHCIWTE 3T0 BRPAXCHHAC, TO NONYHHM: =45 (gm/u),

Yncae, KoTopee nauy-laem‘s PEIYILTATE BLINOANCHHNA APMpMETRIC-
cxnx geiicronii B UHCAODOM PLIPANEHHN, HAILIBICTCH IHAYCHECM THCI0-

BOT0 BLIpakenn. MOXCT OKA3aTHCH, 910 B YHCROBOM BEIPAKCHHN KAKOS-TO
AcHCTBHE HEBHIMONHHMO, TOTAA BHDAXCHHE HC MMeeT cMuicna, Tloka mxons-
HHUKAM H3BECTHO TONLKO OAHO HERRMONHHMOE ActicTane — ACACHME HA HYIL
(8 Zanbhciiwes NOABATCH H ApyrHe [OeiCTBHA: H3RJEMCHME KOpHA ueTHOl
crencHy W3 OTPHUATENRbHEIX YHCEN, HAXOMACHHE SorapHdMa OT HeNONOXH-
TEALHBIX YHCEN H TAX HiIee).
MpeuepS
HafineM 3HAUCHHC YHCITIOBOTO BHPUREHNA 3 _73'6.
BuinonnuM geficTedA B ZAHHOM BHIDIKCHHH H MOy IM:
52-3-6 _23-18 =Z=l
7 7 7
5 -3-6

7

TooTOMY 3HAYEHHE YHCIOBOTD BHDAKEHHA

Hpumep 6
Uncnoswie abipaxennn (5° - 1): (15 - 3 - 5),

CMHCRIA, TAK KAK ASIHMTEL HA HYNIbL HENB3A,

9 -3.5+1
22-941



Ypox 1. YUcRoass (apUeNTMNOCIING) SapDRToHst 13

Heobxoanumo BxpaTite HAIOMHHATD YYamHMen © ReficTsuax ¢ apoGamm.
HanoMunM nonwrae o0LIKROBENNOi ApobH B ee cBoficTa. OGHKHO-

‘neunoiupoﬁc.louaaunaem YHCHO BHAA E,I’nemuu—nmypanmemtc-
n

S 1g 30 g UOWKHORCHHMC ApoGk.

YHCA0 M HAZLIBAIOT UMCANTeNEM, MCAO # — IHAMEHaTLICM Apoln.
BoAKoe DEIoe GG MOKHO PACCMATPHBATE KAK OOBIKAOBCHHYIO 1podb co
0

3uameHarenem 1. Hanpamep: 4=:li; 0=-f; 3=%

Tlpn peficrenax ¢ apoGAMH MCHONB3YETCA OCHOBROE ¢nolicTBo ApolH:
€CITH WHCINTEAL M 3BAMEHATEN: AsHHOE APOGH YMHONNTL WIK paiie-
JINTL MA OOHO H TO ke (e PABHOE RYJI) THCAO, TO NOAyIRTCH Apobs,

1 3.4 12 28 47 4
Has moil apobu. H E——s— —=——=—,
pABNAL nam W TAnpUMep: =5 4" 20° 35 5.7 5

Coxpauieune ApofH: YHCIHTEND H 3HAMCHATCHL HARO PANNIOKHTE HA
MPOCTLIE MHOXKHTEIM, HaliTh Bx nanGomsunit oGuml aenwrens (HOM) u
NOACNHTL YMCTHTENL H 3HaMenaTenb Ba HOJL

Hpusep 7

Coxpatim Apods ::: PacknaapBaeM BHCANTEIL H SHAMCHETEND HA MPO-
cruie MHOkcuTeny: 105 =3 +5-7 1 147 =1 - 7 - 7. Haxopum HOJ| uizcen 105 u
147: HOA (105, 147) = 3 - 7= 21. Henonkays OCHOBHOE cBOiCTBO ApoGu, fie-
JIHM ee yHenHTene W 3xamenarens Ha HOJ, ITomyuaem: — 105_35.7 =%

147 3.7.7
Iipmpegenme ApolR K APYrOMY 3HAMEHATENI0: YHCHUTEND H SHAMCHA-
b - yuuoxawr Ha .CI.OI'IOJIHH"IEJIBHHH MHOXHTSID.,

Hpumep 8
Apobe % npuBencM K sHamenareno 42, Crapiiii (7) n vosniif (42) sHa-

MEHATEAN OTIMYAIOTCA B WecTh pas. [losTomy no ocxosHoMy cBolictey apo-
Os umcnuTenb N SHAMEHATENh JAHRON ZPOGH YMHOMHM HA JONONHRTENbEHbIH

Muoxurens 6. Mony+aem: %_:—%_%

‘Tipuseaenwe pecweaLKNX Apobeit Kk obmreMy INAMEHATENN: HAAO HAH-
TH o0l 3HaMeHaTens apobelf (on pasen HauMeHsLeMY OGIEMY KPATHOMY
(HOK) 3namenareneii pcex ApoGeil) H npupecTw kmxayw Apolb K aTOMYy
3HaMCHaTemo (aHANOrHIHO NpEMepy 8).
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Mpumep 9
4
Mpueenaen apobn 06 H -1-% K ofuweny 3naMeraTenio. Packnapsisacu

IuameHateny Apobeil Ha mpocThie MpokWTenH: 105 =35 -7u 147 =3 -7,
Haxoaum HOK uncen 105 u 147; HOK (105; 147) =3 - 5 - 72 = 735. Yucno
735 Gyaer obwnM 3HaMeHaTeneM aauwmx apobeli. Haxomum mononuntens-
HERH MHOXHYENs Ana kaxpol apoby. Jing 5Toro noodepeaHo neanm obuymil
3HAMEHATCTL Ha 3HAMCHATEND Kaxaoi npobn.

Monydaen: AOMONHHTENEHBIH MHONHTED KO BTOpOH ApoSn % =5, Ym-

HOWMM HMCIHTENS: M 3HAMCHATOIL xaxaoi Apobu Ha nafaeHmuii nononHu-
TeNbHLH MHOKHTENR ﬂnnqu' —1-:——-—-—-4-]07 =£ H 3-1-=-—-——31.5 =l—s—§-
_ 105 105-7 735 147 147-5 735
Croxenne (purmuramne) apoleii: ckaagupator {(PRMMTANT) Apobu C
ONMMHAKOBLIMY 3aMEHATCAIMK, [Ips JTOM 3HAMCHATCNE CYMMB (PasHOCTH)
OCTACTCH NPEXHHM, 3 MHCAMTENH — CKAAJWBAIOTCH (BRYMTANITCH). Ecnu
Apobi UMEIOT DAIHWE IHAMCHATSN, HX PSIBAPHTCILHO MPHBOAAT K obulc-
MY 3HAMCHATENTEO.

Hpumep 19
Chrokum K BWITEM IpOGH %5- H % B nopeamayneM npuMepe 3tH
apobit yxe Outnn nPHBEACHH X 00Memy 3HaMeHaTemo. TlosToMy nonyuaem:

4_ 31 _ 28 155 _28+155 183

105 147 735 735 735 135
183 3.6t 61 6l

4 31 28 155 28-155 127
PazsocTs Aatmbix apobeli — ——=—-—=————= .
Ape 105 147 735 735 735 735

Hanomium eme HEXOTOPHE NOHATRA.
Apobp, ¥ xoTopoil wHcINTeL MEHLHIC INAMCHATCAN, RAILIBRCTCH
1.2 7
ﬁl H . T T

npasuiasnoli. HanpamMep AT

Jipebn, ¥y xoTopoil uHcARTEAL S0ablue HAR PABeH IHAMEHATE/IIO, HA-
3uRacTe Henpasuanaeii. Hanpumep: ‘225_; g-; % W3 HenpasunsHodi apobn
MONCHO BRUISANTD Lenylo uacts. Hanpusep: %ig=6-i-; §= l%;

Uncno, cocTonuee n3 uenoll u apelnoil uncra, passBacTca cueman-
HRIM MMCNOM, : -

B pane ciyyaes NpH CHOMEHHH W BLIYHTAHHH CMELIAHNEIX MHCEN ITH

onepatHi yaoiHO NPOBOAHTE OTASILIO C LENEIMY H APOGHRIMHE YacTAMH.

=1.

-3 1))



Yoox 1. Hucnoss (BDIKDMSITILNECKLIE) SLIDENOHIIN 15

Ilpumep 11
CroxvM SHOIA 7—1- H 3%. TMoxysacM:

i 1 2+1 3 1
73+3 (?+3)+[ 6) 10+ = 1l.)+6 10+2 105

Mpu ymuomeuun Apobeli nomysaercs apodn, umcanTent KoTopoil
paneH DPOMIBEACHNIO MNCANTCACH AsHHBIX Epobeii, a 3uaMenaTenn —~
npos3peIeAne juaMenarencii Apobeii. Ecnu BOSMONKHO, TO NOTYUIESHHYIO
Apobb Mano coxparurs, Flpn yMHOMCHAN CMCIIAHHEE wnena ofpainaor B
HENpAPHAbLHLIE APOGH.

Ipumep 12

YMHOXUM YHCTA 2. H 3E [pexae Bcero cMewanitoe 'mcno 3-'—2- o6-

29 15

13 3. 15+13 58
3-— === Y
partuM B HenpaBunuHylo ApoGs T T 5 T MHOXHM

ER I 5 58 558 5229 2
Aon g M s MO e 15 2915 2935 3

JlBa uHCAS HAILIBAWTCH mlmuo oﬁpamlunm. CCH HX TIPOHIBL/AC-
3.7 2
Tu = - 2— -,
une paBHo easARBe. Hanpumep: 7 u 7 7 " 3 % n 5
Hpu geacuun Apobeli Hano xeANMoe YMHOKHTH HA uMNcao, ofpaTioe
AeANTENI0,

Hpumep 13

PasaenM apob % HA YHCTO l-g-. O6paTHM CMEITARHOE YHCAO 1-52; B

2 2 l49+2 sl
HETIPABHABHY IO APObb: IE =1+ i 49 =2

Wﬂm -!-—— H i;, MORY™HM;

17,2 17 51 17 49 1748 177 7

—_——t—r——=———

3549 3549 35 51 35-51 5.7.3.17 5-3

L 3apanee Ha ypoxe
1. CoCTABETS YHCHOBLIC BRPAKCHHKA, KOTOPHE:
&) HMEIOT CMBICIL,
§) HE HMEIOT CMBICTA.
EcnH sLpaKeHHe HMEET CMBICH, TO HaHAUTE ero sHaveHe.
Moxro pexoMenaosaTe nonapHyio pabory (Haapumep, COCERN MO Nap-
Te): KKabiH yuawniics onpenenser, HMeeT M CMbICH BhIPKEHHE, 3ANNCaN-
HOC cOCeaoM, W oOLacuaeT noveMy. Ecau BHPAKEHHE WMEET CMEIC], TO 11a-

-
5
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X0ANT ero 3Hauende. TIpa penonssosanmn cxo0OK B BHpAKEHAHE 00paTnTe
BHEMAHHE HA 10, HTO KOAHYECTBO OTKPHBAIOIIMXCH H SAKPLIBAIOHIHXCE CKO-
GoK JomxHo GBITH OHHAKOBHIM,

2, flo rexcToRO# 388A9C MPEAROARHTE YYAIIMMCA COCTABHTH HCIIOBOC
BHPEIXCHHE (IO AHANOTHY ¢ NpUMepaMil 4—6) H BLIMHCANTL €T 3HAMECHYE.

3. TpeanoxuTe ofipaTHyio 3a8aYY: N0 HANHCAHHOMY ITPOCTOMY 9HCAOBO-
MY BHPAKEHHID COCTABMTEL TEKCTOBYIO 3apady. MOXHO peroMeHIoBaTs no-
napHyio paGoTy: coceAM MMIDYT BRIpBKEHHA # OUMEHHBAIOTCE TETPAUAMH,
NOCHE 3TOTO COCTARNMIOT 34049y N0 YyMOMY BLIDAKEHRIO, |

4, BunomnnTe neiicrend (CNOXCHBE H BRMTHTAHNE)!

2 4 3.3, 3.4 2.3
93ty 0 I+3 B 5ty De*s
2 .1 1,2 31 4.6,
W42 @33+ W3 VTP
53 7 9 i1 1 .1
-2 ——— 4=-3—; 2--3—;
"3I7s ¥ ™10 Na-is Wy
1 .1 1.1
5=u2—; 3],
Wiy G4
5. BunonHirre AcHCTBHA (YMHOKCHIE, ASNCHNS, BOIBAJIGHHE B CTelleHn):
a) E.l- 6) ..3...-2.- n) 2.1- r) ﬁ.]gt
72 57 59’ 75
loi‘ 2. ...3-.' 2 3,
DIqw hy WH RAk
2Y 3Y : 1Y 1y
o) W@ () w():
31 28 5(15 (.1
== S =—5 =I=|:| 2=
"3s % 15°5 )8[4) p)( 3](3}

1.8 PRATI ... {1
<) 55.9, T [ 32)( 55} ) (—46].5, $) 6.( 12).

IV. Kompoxuusie Bonpocsl (0NpOC YHAIHXCS)

= Y10 HASHBAETCR YHCIOBLIM BRIPEXCHICM?

- B KakoM ciyuae YHCIOBOC BHIDEXEHHE HE HMEET CMBICHAT
— Y10 HRIWBACTCA JHATCHHEM YHCROBOTO BHPAKCHNNT

- Kaxoe uscno nasupaeren oGpixmosenHoi Apo6bio?

— OcuosHoe cBoiicTBO ApoGH.

— Kax coxparuts Apobs?

— Kax npupecti apo6u x oSiemy suaMenareno?

- Kax cxnanusatorcs (BaMHTAIOTCH) Apoin?

- Kaxan apo0s Hazsisserca npapunstol? Hempasunsholi?
- Kaxoe umcno Haskisaerca cmemaniuiM?
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— Kax ymuoxatorcs apo6u? Cuemannsie wnona?
— Kakue uncna senmores p3aAMHo oSpaTHEIMK?
-- Kak aenatea apobu? Cuewamnuie urena?

V. 3ansune ua Ao
Bunonunts ynpaxunenna: N 11, 14, 15, 12, 13, 4, 5,9 (3, 6, a-3).

V1. Teopaeckne 3a2auHs
TEBOpYECKHE 3TAHHA MOAHO HCNIONE3OBAT HA YPOKe HIH AOMA.
1. Hcnonsays deTnipe pasa uutpy 2, COCTABETE BHPAKEHHS, 3HAYCHHE
KoTopoTo paeHo Hudpam: 1, 2, 3, ... 9 (ecnH 370 BOIMOKHO).
Hanpnmep:
2:2+2-2=],
2:2+2:2m2,
2+2+2):2=3,
(2+2)+2-2=4,
2+2+2:2=23 n18x sance.

2. YeranopHTe 38K0HOMEPHOCTD H HANKIDHTS TPH CHCAYIIMHX YKCHAA B
NOCHCAOBATCALHOCTH YHCCA:

2) 3 5 7 9; ... (apadmMeTnIccERs NPOTPecCHd, KAl WicH Ha ARa
Goaslue npeanayerc);

6) 2; 5; 8 11; ... (apudMeTHyeckas NPOTPECCHE, KaXILi Ynen Ha TpH
Goablue npeaLAyIIeTo),

B) 3; 6; 12; 24; ... (PeoMETPHYECKAZ NPOrpeccH, KM uNeH B ABA pasa
GoAsiue npeaLAYmero);

) 2; 6; 18; 54; ... (reoMeTpHUCCKAN NPOTPECCHA, KKANH WiCH B TPH pasa
Gonvuie

1) 1; 4, 9; 16; ... (xeaapaThl HATYPANLHEIX YHCEN);

€) 1; 8; 27; 64; ... (xyOe1 HaTypanbHbix MRCeR);

x)l;2'3° 3 8; ... (xamnpiil wien paseH cyMme IBYX NPEALIYINX),

N1;3:47 ll,.“(mnuiimnpaneucyuuemyxupqmmux),

3. Haidipute cymmy npoGeii:
i 1 1

a)l—2~ ﬁ+...+—-_—99.100,
(Omsem:m.)
Hago yuects, 410 —~ ! —l—l S L—l——l-;...;
1.2 1 2723 2 3°3.4 3 4

! =i I.Tormmmcym
99-100 99 100

111111 1 1.1 1 9
e e o e e o e S e I ==—— (B cyMME C0-

122334 997100 1 100 100
xpasnaloTed Bee Npobn, kpose nepeoif n nocnenneti).



18 Floyposwawe paspatiormxy K yvelumy 10.MH. Maxaperwees i Op.

G)L-I- L +—l-+ + !
1.3 35 5.7 7 99.101

(Omeem -1-6-1- )

U1 1), 1 (1 ) 1 i1 1),
"m’"‘w"”ml_?‘i[f"i] 35 2(3 s) 57'2[5 7]

1__1 _'-_—L] Torza nauuas cymma
99.10t 299 101/ )

1(111;1 11)1(11]50
e e et G et By el £
21 33 5 7 99 10t/ 211 101} 101
B) -1—+—l-——+—-l—-+...+——l—.

2.4 4.6 68 98.100

(Omeenr: -24% )

222446246 6-8268
=—l-( ] Toraa nanpas cymMMa
98-100 2,98 (00

l(l P11 1 11]1(11)49
| e — i | 2 e,
22 4 4 6 6 8 98 100,/ 2.2 1000/ 200

4, Moxer nu apob, B KOTOPOH YHCAMTENE MCHBILC 3HAMEHATENS, ObiTh
pasuo# ApoGH, 8 koTopoii MicAKTEND GoNbile 3HAMEHATENN?

(Omeem: Moxer. Hanpumep: -g--—-—l-(—))

5. Halinure HAHMEHEWESS YHMCAO, KOTOPOS NPH ACHEAHH Ha 2 JaeT OCTa-
TOK 1, MpH Aesennn Ha 2 — OCTATOK 2, NPH HAelEHHH HA 5 — oCTaToK 4, NpH
ARSKHHM Ha T -- OCTATOK 6,

Pesuenue

PaccMOTpuM 4RCJI0, KOTOPOS HA cAMNHIY Ooukimme zanMoro, Torza ato
ykcno Gyaer Gez ocTaTka JENHTLCA HA NepeulclenHLle uncaa: 2, 3, 5, 7. Om
4ncna — npoctuie, [oaroMy HanMeHLwes 9HCI0, KOTOPOE A8hMTCH Ha 2, 3, 5,
7 - npouseegenne 3THX "ucen 2 - 3 « 5 - 7= 210. Hckomoe YHCAO HA AHHMLY
MeHbIe, To ecTh 210~ 1 =209,

6. Halinnte HauMeHbLIee YHCAO, KOTOPOE MPH JENSHUU Ha 2 AaeT ocTa-
ToK 1, ApH OeneHHn Ha 3 — ocTaToK 2, NpK AeneHHH Ha 4 — ocTarok 3, npr
nenexHH Ha 8 — ocrarox 7.

Pewmenue

PaccMOTpM YHCHO, KOTOPOS 11a eAMRHIY Sombme gannoro, Toraa ato
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yrcno Gyaer Oes ocTaTka AENHTHCA HA NepeyHclieHHbie uncea: 2, 3, 4, 8. On-
HAKO 3TH WHCAA He B3aamuo npoctie. [ToaToMy HaHMeHLIIES WHENO, KOTO-
poe aeaurca Ha 2, 3, 4, 8, papao HOK atux uncen, To ecrs HOK (2, 3, 4, 8) =
=3 - 8 =24, Hexomoe YHCAO HA CAHHKILY MEHLIIE, TO ¢CTh 24 — 1 =23,

7. Haiigsre cymmy yncer:

a) 142+ 3 + ... + 99+ 100.

{(Omeen: 5050.)

Peiuenue

CharaeMpie ABARIOTCA WCHAME apspmerwicekoit nporpecchn. 1loaromy
yA00HO CTPYIMRPORATL NEPROE CRATAEMOE € NIOCHEIHHM, BTOPOE — C TIPEANIOCHE -
HuM  Tak panee. Tomyvaem: S=(1+10Q) + (2 +99)+ 3+ 98) + ... =
=101 + 101 + ...+ 101 = 101 — 50 = 5050.

6)1+3+5+ .. 497+ 99,

(Omeem: 2500.)

B)2+4+6+..98+ 100,

(Omsem: 2550.)

8. Onnn priBax nofiman 3 pibt, sropoii ~ 5 pui6. U3 smux pwb ceapunu
yxy. Mumo puaxos npoxoRun npoxosmi, KOTOporo pHGaKH NPUIiacHTH
Ha yxy. [locste Toro, kak yxa Grna chrefeHa ppiaKaMy H NPOXCAHM, POXO-
xnit gan pubaxam 8 § 2a yxy. Kax no cnpapeameocTs puiGaKi A0MKHB Mo-
RCNHTH ITH JEHBTH?

Perienue

Ouezuano, 4ro noposry (N0 4 $) AEAHTL ACHBIH HENB3A, TAK KAK pabaku
InA yXH panH pastoe xoauuecrso paib. Ho snennza Taxxe mepsoMmy prifiaxy
Jats 3 §, Tax kak pHOaxy K camu e yxy (Taxodi nenexc Guu1 Ou cipasenm-
BEIM, ecnii 65t priGaxs NPOCTO OTAATH UpoXmkeMy ceolo prly). Ha yxy Gui-
no notpatdcto 8 puil. fTpoxomnli sannaTaa 3a To, UTO CbEA CAM, TO ¢CTh 38
TpeThio 4acThb 0T 8 puif. Torag see 8 pwb cTogT B TPH pasa AopPoXe, TO eCTh
83 =24 8. 3uarur, oana puibuna cTout 3 §. [Toaromy 3 pubnl nepeoro
pubaxa croar 3 - 3 =9 §. Ho cam pabak chen yxn na 8 $ 1 emy npuuutaeTca
9:8=18%. ¥V proporo pubaxa 5 put croar 3 - 5 = 15 $, Ho u sror pubax
cbeA yxu Ha 8 $ n eny npnanTactea 15 — 8 = 7 §. Cnenosareiibho, cnpages-
JuBsi Acnex: nepeomy pabaxy 1 3, sTopomy prbaxy ~7 §.

VII lMoasenesine HTOros ypoxs

Ypox 2. Boluncaense THC0BHX Bhipaxennii

{(AecaTnambie Apobn)

I{eas: nanoMENTS peficTRHA ¢ JOCATHIRLIMA ApOGAMI H NOPSAOK hellcr-
BHit IPH BHYHCHICHHH BHIPRKEHKE.
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Xon ypoxa

1. Coolmienne TeMBE N REAR YPOKa

II. DonTopeHRe B IAKpeNICHHE Npoiiaennoro MaTeprana

I. OrBeTHl Ha BONPOCH MO JOMAIHEMY SafaHKIO (Pa3lop HepeleHHBX
3a84M).

2. KoHTponb YCBOCHHA MaTepHana (mlcmennuﬁ ofnpoc).

Bapaanr 1
L. Yro nasbiBAETCA YHUCNOBEIM BHIpRKEHHEM?
2)Bbmouﬂmcmﬂmm
3 10, 1.7
a)l +3— 6)25 L )5 rirs
3)Bmmnmouyca.1;yc5:ﬁnonb Omno cobpato no 25 kr PpykTos, ¢ 6
CHHE — 10 15 kT 1 ¢ 8 BuineH — No 6 k1, CoCTaBLTE UHCHOBOES BHPIKCHHE X

HAXOKAEHNE cOOPAHHOND YPOXkad H BEMHCIHTE ¥TOT YpOXail.

Bapuaar 2
1) Y10 HA3WBAETCA 3HAYEHHEM YHCIOBOTO BHIPAKCHUST
2) Burmnmm Achcrpua:
210, 1 7
}5 2 P O35 DA
3)Bmmmoumuyc?aﬁuom.6mo cofSpato no 30 kr dpyxros, ¢ 5
cnue — 1o 12 xr 1 ¢ 6 puinen —no 7 er. CocTaBbTe UHCHOBOS BHPAOKEHUE LI

HAXOAKACHUN CODPAHHOTO YPOXKAT ¥ BHMHCIHTE 2TOT YPOXaii.

III, Hayyueane HOBOTO MATEPHAAA
fipasunsuyro apole, sHAMEnaTeNs kKoTopoH pasen 10, 100, 1000 w Tax
Janes, MOXHO 33MIHCATL B BHAE koHeunoil mecaruunoil mapobu. Hanphuep:

%-07‘ 1%1)3_0=0’193 TaxsaM ke o0pasoM MOXKHO 3aINCATL CMCLIAHHOC
qnmo HIH HenpasHabHYlo ApoSs ¢ takuM HamepareneM. Hanpamep:
623 _23

3—-39 ——=§——=6,23. Ecim

10->% 156~ %100 6, SHAMEHATENR Apo0K COAEPXHT B pa3-
ROMEHHH HA NPOCTHC MHOXMHTENH TOJNLKO YHA 2 H 5 B pa3AHMHLIX CTene-
HAX, TO TaKy1o Apobh TaKKe MOKHO NPCACTHBIATL B BHAC KOHCTHO! necs-
THUHOH APOTH, BHTIONIHME ACCHHE (YTOAKOM?,

Hipunep 1
[lpeacrasuTs 00LEMOBEHAYIO Apobs -:—3— B BHAC AeCATUMHOH,
Pewenne

PaznoxnM snaMesarenb aApoGu % Ra MPOCTHIE MROMHTERH 40 = 2° - 5,
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Taxot passoicCHHE COACPXHT TONLKQ MHOXHTSAM 2 H 5. Poanenue «yroa-
KOM» YHMC/IHTENL HA 3HAMEHATEND, NONY HM:

11 |40
0275

°|§'§E'§[3

B pesynrrare obuikHoseHHan ApoSE npeacTanfeHa B BuAe KOHeuHOH ne-
1

CATHSHOM: —1=0,275.
40
Ecam 3uaMeHaTens ApoGH COASPANT B Pa3NOMEHNH HA NPOCTHIES MHONH-
TenM Kpome uncen 2 M 5 W APYCHE YHACIA, TO TAKYIO Apols MOMHO NpeAcTa-
BHTE B BuAe Geckoneunoil gecarnsitoil nepuoanueckoii Apobn.

Mpumep 2
Mpencrasnms oSbiKHOBEHHYIO Apobs % B BHIE ACCATHUHOMN.

Paanennp «yroNkos SHCIMTCIE HA JRAMEHATCITE, TIONYYHM!
B 0
_33 ]3,6363..,

_70
66

_40

3

_70

]

40

B pezynpTare ofhkHOBEHHSA Apo0E NpencTasnesa B suae GeckoHeuunoit
AecatmuHol mepHoaMdeckoii: %:3,6363..;3,(63). Mepuoa AecHrHyHbIX

Apobeil npuuATO YKa3LBaTL B cROGKAX.

Taxnm ofipazom, mobyre oluikHosennyw Apofit MoNEO DPEACTABHTE
B BHae secaTuTBeil Apobu (xoneuHoll wnu GeckoneuHoli nepoanueckoif).
Cnpapeanupo Taoxe ofparHoe yraepaactue: iy xoneunyo nad Gec-
KONCUNYI® NEPHOAHUECKYID ACCHTHYHYI0 APSlh MONHO DPEICTABHTR B
B¢ ofiviknoBeMMoit npobs.

KoHcHHyI0 AecSTHYHYIO Apo0b cpaty MOXHO 3aNHCATS B BHAe apobu co
sHamenavenem 10, 100 B Tax jJance (M BRINOJHHTL, €CAH HEOOXOAMMO, CO-
Kpamenue apobu).
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IIpumep 3
Mpeacraswms apobs 0,128 B Blje 00LIKHOBENHOH.
128 168 _ 16

0128=12 168 16
Monysaew: 1000 1258 125

Becxorieullylo BeCATHNHYI0 NEPHOTHYECKYIO APOOE MOKHO 3AMHCATL B
BuIe OBNXHOBEHHON MO0 CNEAYIOMIEMY NIPABIITY:

1, Yrobu NOAYYHTL IHCANTEAL APOOH, HYXKHO H3 UHCHA 00paloBaNHOrO
uudpaMn, CTOAIHMH A0 BTOPOTO NEPHOAA, BHMECTh YHCO, 06pajoBakHoMo
UBppaMu, CTOAAMY IO TIEPBOTO NEPHOSA.

2, &lmetmbnpoﬁummundlp9nﬂ.uu¢pa9nompaem
CTONBKO P&3, CRONEXO Guine uudp B nepuone, a uudpa O cronsko pas, ckonb-
KO P CORSPIKHTCA MEKLY 3ANSTOH H NEPELIM NICPHOAOM.

pusep 4

[peacrasuts Apobs 0,5(12) » BuAE oGbXHOBEHROH,

Peauenne

Jlo BTOPOro nephoaa CTOHT unaio 512, 10 NCPROTo NEpHOAA — UHCNO 5.
MNoaromy umncantens apobn paren 512 — 5 = 507. B gepuoge apobu croar
Ape nsdpel. Mexay zansToit 1 NepELIM NEPHONOM CONEPXHTCA onHa uudpa.
TNoatomy 3nameHareas apobu pases 990. Cnegosarensno, Apodn

_512-5 _507 _169-3 169

AHANOrHYB0 MOXHO NPEACTABMTE W JPYTHE ACCRTHUHLNC apoGH B BUEC
ofpikHeBEHHEX Apoleil HIH CMeIIAHRLIX wcen.

Mpumep 5
Ilo ananoruy ¢ nptiMepoM 4 monyuacs:

15-0 5 5
],(15) l+0,(15) 1+T-l+§-1§

_ _a, 1322-13 1309 1309

2,13(22)=2+0,13(22) =2+ 9900 2+ 9900~ 29900"

Haubonee 4a¢T0 B NPMMEPAx HCTKMIBSYIOTCH KOHEYHLIS ACCATHIHMG AP0~
Ou. MosToMy paccMoTpuM Npasina AeficTeri ¢ HUMH.

IIpasuas AcHcTRRE ¢ AeCATHUHLIMH Apobamu:

Choxenne B BMMNTANNE JECATHYHMX ApoGcH BLINOAHENT NOpaIPaR-
no. Mpn srom Apobu 2anuceBaOT OZHY NOZ Apyroii, wrolu 3ansTas oxasa-
NACcL N, 3anATol,

Hpumep 6
Cnoucim n sugecTs apobu 2,136 w 1,24,
“ 42136 2,136
3) 1,24 ; 6 1,24

3,376 0,896
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Ymuoxenne necaTHunbix apobedi Brnomaercd, ne obpamas BuRManie
HA 38NSTHE. 3aTeM B NOTYICHNRSM NPOHIBEICANH HALO OTACANTL JANATON
¢HpaBa CTOJILKO UNGP, CKOILKO HX CTOHT Nockie 1ansToi b ofiowx Muo-
AHTEISX BMECTe.

Tpumep 7
Ymnomurs apobu 2,13n 1,2,
Pewaennue
TcpemuonsM cHaYana HaTypansHEle yHeIa 213 1 12,
2213
12
+ 426
213
2556

Tenept 8 nonyueHHoM ancEe 2556 oTpensem 3anAToll TPH SHAKA, Tk KAK
& nepeoM uucne (2,13) nocne sansTolt apa 3xaka, Bo BTOpoM unche (1,2) -
ofiiH 3uaK. Tlonyuacs YHcno 2,566.

fIpu aeneHAH ACCATHIHBIX ApoGeil, Halo B ALANMOM H ACAUTENE NEpe-
HECTH JANAThIC BE[MBO BA CTOILKO AN$P, FKOALKO Y CTONT 8 ACIRTRNE
mocxne IanaToli. 3aTeM BLINONHHTE AeNeHNie HA HATYPANBHOES GHCNO,

3
a) Pasgennts uncno 3,12 na 2,4,
Ouesnano, wro 3,12 : 24 =312 ; 24. lanec Npon3BOAHM JENEHRE YTOM~

KOM».
32|24
24 13
_72
2
0

6) Pasnennme uncno 3,12 na 2,2
Ouesnapo, 5ro 3,12 1 2,2 = 31,2 : 22, Jlanee npoH3BOAuM ACHSHHCE
ayrankomy». B peayartate nonywacs wmeno 1,4(18).
_312]22
22 1.4181...

X
88

_40

22

_180

176
40

OGpaTiTe BHUMAHHE, UTO CYMMA, PH3HOCTH, NPOMBRGACHHC KOHCHHBIX
AecaTwanbix apoleil Taioke asagerca koneunol Aecarnanoli Apobeio. Yacr-




24 fMoyposnse paspabomus k yseluuxy 10.H, Maxapemess u Op.

HOE OT BENCHHA KOHCUHRX AccaTHUHEX Apobell Moxer GuTh W KoneuHol
AecaruHo# apolsio (npumep 8 a) u Gecxonetnoil nepHoAHIecKkoil pecATHY-
Holl ppobeio (npumep 8 6).

Onepanmn Haa GeCKeOHEUHLIME HEPHOANNCCKHME ASCETHYNAIMH
ApebaME BLINONHATL HAMBOTO cnexaes. Camuili mpecToll coecod pezcuus
TAKHX 3802%; BEPESECTH I3TH apela B ofLIKBOBLENEIC H BHNOIHATE AckcT-
BUA ¢ OOBIKHOBEHHLIMH APOGAMH,

Hpumep 9
Brunciure 1,(3) - 0,(6) - 1,(18).
Tlepescacm GECXOHCUHHC NEPHOAHUCSCKNE ACCATHYHBEE ZPOGH B OGBIKHO-
Belnbe:

-0 3 1
1,(3)=1 3)=1 =l+==1—;
@)=1+0(3) =140 s 3

6-0 6 2

B)jz=——=— -

0(6) 9 9 3
18-0 2 2

8}=1+0,{18) =1+ =14 —=
L(8)=1+0,(18)=1+ RRAETRTS

Teneps 3aMBWeM TOT Xe MPHMEP, O B OTHIKHOBSHABX APOOAX H BLINOR-
HHM neiicraua

33113311333 33 33 3311

Mopanok neficrenii B apudMeTHYECKHX BLPLKSANAX:

1. Eca BLIpakeHHE COACPAHT cKOOKH, TO CHAYANA BHIMOAHSIOTCA BCE
me;:imm HaX YHCIIAMH, 3aKNIOYCHHLIMA B CKODKAX, & 3aTeM BCE OCTANLIE
AclicTBHA.

2. Cusuang BHNOAHAIOT DeficTit TpeTheli cTyneun (pospeaeHne B CTENEHD),
3amem ACHCTRIHA BTOpoli CTYNCHR (YMHOMEHNE H JCNCHHE) H, HAKOKEL, NCHCTRIHA
nepeodi crynesn (enoessie s BararTanne). Tips yroM aciicTsrs oaHo# ¥ 1o xe
CTYNICHN BLINONHAIOT B TOM NOPARKS, B KOTOPOM OHH 3ATHCHEL

3. pyt BuuMcieHHH ApOGHOIO BLIpAXEHHS BLITOAMSIOTCH AcicTeus B
YACNHTENE H B InaMeHaTesre Ipoll, i nepebilf pe3ynLTaT AETHTCA HA BTOPOH.

HIpumep 10

] - Ls 1,25+l(1?1€2 f)z.
(1'4]@,‘)8 3

B cooTseTcTEMH ¢ NEPeYHCACHBNIMH MPABHAGMH NOPRAOK Aclicreuii yka-
3an B npaMepe. BeinonHum 311 pelictana,
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4 7.4 711 77 49
0,25=04=—=% 2 la=-l.-=l.l=2
D 0.3:1,25=04=10=5 i S TR
32,8 21140 _2+6 71
5 55 35 55 55
o 3 T35 T1-15_s6
55 11 55 55 55’
5 . 168 1 .11 .11 3 7
36 5 _168, 6) 1,5+—=lob—=ldmdo=lom—;
) 557> 5s ) L5+ YT
T.,gl _7.55_7 3 _21
el S T s

168 21 168 220 168.220 8-21-4-55
) —r— —_— = =8-4=132,
)55 220 55 21 55-21 55-21
Hrak, peaynsTarod Bunoasiehibix aciicreuii apagerea aucno 32,

Ilpumep 11

O]

43
0.23(N+=

0,561 112

@495

MNopaaok AciicTeuit yxazan B npuMcpe. Ilpexae Beero obpamm Gecko-
HCYHbIE AECATHUYHbIE OepHOaMYeckHe npobu B obmxHosenunie. Tlomyuaem:
237-23 214 107 561-5 556 278
0B0="000 ~900~ 250 " **®V="950 ~990 " 205"
Tencps zanHIes AaHHLIA NpAMep B ODHKROBSHHEX APOOAX H BHNOA-
107 43 ;
A o e

Brgncnnts:

. 450 450
HAM JefiCTeHS: 278 113"

495 495
107 43 107+43

1) —+——= m——

150 _
450 450 450 450
p278_113_278-113 165

L
3}
L
495 495 495 495 3

Hrak, pesynpraToM Buaucienyil Gyaer uncno 1.

Tipouent, Ocuobubie 33581 HA RPOLEHT
TIpoueHTOM BASHIBAKOT COTYIO YACTs MOGOTO YHCAA HAH BEAMYMHLI.
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Hpumep 12

1 1 2 22 11
1% 7=100=—:100=—=—;
a) OT wMcna 3 COCTABJISET YHCAO 3 3 300 - 150
6) 1 % ot BeNWUHHM § -g COCTRBARET BENIHYHHY S-q:100=%;—g=%.

3anauH HA NPOUEHTH MOXHO PEIIATL COCTaBICHKEM nponopund. Ecau nps-
HATS Lenoe (5) 3a 100 %, a ero wacte (4) — 38 P %, TO NOMyuHM NPONCPLMIO:
uenoe (&) — 100 %
uacts (a) — P %.
sacntb

Orciona nonyuaem: P=2222100%=2.100%. Hs 31010 PaBCHCTBA
yernoe b

MOXHO BHIPEIHTL MIOGOS €I cocTapImIomee.

Hpumep 13
Hs rpynnb TypHCTOS B BOCOMbAECAT 9€NOBEK ABAIUATE TYPHCTOR OTNpa-
BUAKCEH HA prianky. CKOABKO NPOLIEHTOR TYPHCTOR OKAZANKCEH pribakaMn?
Pewetine
Tax kak uenoe & = 80 (wenopex), uacte a = 20 (pwGaxoe), T0

P=%-100%=-;—::—-100%=25%. Wrax, puiGakamn oxasanuchk 25 % Typi-

CTOB.

Hpumep 14
Nipu cymxe gpyxror ucnapacres 85 % snarn. CKONLKO CyxHX ¢pyKTOR
fnoayyacrea us 200 xunorpaMMoB cBexix?
Pewmenne
Tax kax nps cywie ucnapaerca 85 % Baard, T0 B cyxux Gpyxrax coXpams-
crca {00 — 85 = 15 % peca coeaamx ¢pyxroB. Takum ofpasoM, HARO HANHTH
HacTh @ (Be¢ CyXHx (pyKTOB), SCITH HIBECTHO Benoe b (Bec CBEXHX DPYKTOR) H

P = 15 %. Y3 coomHomleHns P=%-100% BHPA3HM @ =——=———=30xT
Hrax, n3 200 kr ceexxux dpyxkron nonyuaercs 30 xr cyxux,

Hpumep I
32 nepeuiii geis patiounii caenan poceMHaanaTh AcTaneil, om0 cocTaprs-
€T ABAJUATD [PCLEHTOR BCETe 3aAAHKA, CkONBKO AeTaneil JomkeH CACNaTh
pabounii?
Peruenue
Hano nafitit nenoe (5), ecom uspecraa yacts (@ = 18) u P = 20 %. U3 pa-

BEHCTSA P=%°100% BHIPAsHM b=£=ls'lm%=90. Hrak, Bee 3ana-

100 20%

HHE COCTABNSET NCEAHOCTO Aetanedi.
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IV. 3anannc na ypoke
Buinonuurs ynpaxuenua: Ne 1 (a, B, 1, 3%, v, n); 2 (a, 8); 3 (a, B); 7 (3, 6);
8(a, ;16,17 (a, b).

V. Konrponbapie BONPOChHl
- 3anUIKTE YACHA B BHAC NCCATHIHBIX Apodeit:
3.4 2 5 1,3
257 407 37 127 60" 18
3amukTe B pHge OOLIKHOBCHHLIX ApoGeil HAH CMCIUHMBIX UHCEN:
0,36; 0,125; 5,015; 0,(3); 2.(63); 5,6(21).

— Kak xoHeqHbIC AccATHHHBIC Apodi ckNafbBaloTea (BHYKTAIOTCL), YM-
noxawren, aeasrea? Kakan aecarnunas apoGe (Koneunan win Oecko-
Heuuad nepuogHueckan) GyaeT pe3yNLTATOM 3THX onepaunit?

- Kag BRINORHUTE onépauud ¢ GecKOBeUHEIMM NEPHOIHYCCKIMEH AGCA-
THYHBIME ApOOAMH?
— Uto Ha3uLIBASTCA NPOUEITTOM YHCAA WIH BETHYHIL?
- Kak naiimt, cxoBKO NpoueHToR P COCTARNACT YHCHO ¢ OT YHCHA b7

V1. 3agaunc na nom
BomonauuTs ynpaxueans: N1 (6,1, ¢,3, x, M5 2(6, 1) 3(0, r); 7(B, 1);
8 (0, e); 17 (0, n); 18, 19, 20,

VI Teopueckne 3afanus

E. 3apnnara yeennuvnace citauana sa 10 %, a sarem ewe na 20 %. Ha cxonw-
KO HPOLEIITCB YBE&IHUHTACH apIAATA N0 CPABHEHHIO ¢ ICPBOHAMANLHOHT

Pewenue

Myens ciavana 3apimara cocrapnana 100 $. Tax xax 1 % or senyvurnm

100 § paren coToii wacTH (TO ecTh -]-]%E=l$= 18, 1o 10 % cocrapnser pe-

ARURHY B AccaTh pas Soneluyto (To ecth 1 § - 10=10§).

Criegosateibio, NOCAE NEPEOrO NOBLILUSHMR PINATA CTANA PABHOK
1I008+108=1108%.

PaccMoTpHM BTOpOC NOBbILICHHE 3apnnaTht. Tax kak 1 % oT Howoit 3ap-

nmnatet 110 § pascs corolt 1acTh (T eCTh %ﬂ,lﬁ.m%%mmam

BENHYHHY B ABaguaTs pa3 Gonsuywe (10 ects 1,1 $ - 20 = 22 §), Hooromy
(HOCAE BTOPOro TIOBKILICHHA ZapeanaTa crana paeHol 110 $+22 8= {32 8.
Mo cpaBHenHI® ¢ NEPBOHAYAELHOH 34PINATA  YBGIHEMNACL HA

1323 — 100 % = 32 8, uro cocramnaer OT Hee l%%%-]()0'}‘6=32‘V». Takum

ofipazoM, 3apnAaTa YBeRKYMNACH Ha 32 Ya.

Pasymeerca, sMecto 3apinares B 100 $ moxHo Buino paccMorpets 3ap-
iniary B o $. Jlerko yGeomThca, YTo MPOLEHTHOS YBeAHYEHUE 3aplnarul He
JABHCHT OT BCAHYHHL @.
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2. Yro Gonnme o % ot uncna b unn b % ot uncra a?
Pemenne

Tak xak 1% or uncaa b papen j—,ma%ormmqmeocmwe-rz

100
a-—-b—=a—'b.1‘axml%o'rmaapam —2_ 10 b % or avoro \mena
100 100 100

Crenosatensio, a % ot usicna b pasan b % ot wncna a.

3. Jsoe paBodnx NONyusnd OAMHAKOBYIO 3ApINATY. 3apniary NEpROro
pabouero chauana yeensraunu Ba 20 %, a 3ameu nouwsunu Ha 20 %, 3apnna-

Ty sropore pabouero, naobopor, cHavana moHmsHan Ha 20 %, a 3avem yee-
mraau Ha 20 %. Kaxodl paGounii cran nonyuams Gonsme? Kax samennnacs

€O 3aPNNATa N0 CPABHEHHIO ¢ NEPBOHATATLHOHT
Pesienne
[lyeTs nepeoHauanbho kascAbll w3 pabounx noaywan a $. PaccMoTpum
MaMeneHMe 2apinaT pabounx. lapnnate neproro paboucro cHAYANA YBENH-
a
100
a_6-a

a+;=g$. 3arem oTa sapinara yNembwHnack Ha 20%, T. ¢ Ha

yunach Ha 20 %, T0 ectb Ba -20=%$.Bpe3ym-’ra’re 3MPARATA PABHA

6g-20 Ga 6.a 6.2 24-a
——=—f . OKOHGATENLHO J8PIATA PABHA = . 3ap-
5-100 25$ 5 25 25 s

Anata BTOoporo pabouero cuauana ywmensmunack ua 20 %, 10 €cTh Ha
i--20=5;-$. B pesynsTare 3aprinarta pabHa a—%=%‘1$.3ﬂeumaap-

100
4.0-20 4-a
=--2?$. B wrore 3apnnara

nnaTa yeenuunaack Ha 20 %, 10 ecTs Ha

5-100
paBHa ﬂ+-ta_=24.as_
5 25 25
Buaso, 470 3apmnaTsl paGouHX CTANK OAMHAKOBLIMH ¥ YMEHLIIIANCH MO

CPABHEHHIO C NEPBOHARANLHOMN HA a_2:;a =-92§$. 37 BeIHUNHA COCYIBAS-

a
er%f—-lm=4% OT NEPROHAANBHOH, TO ¢CTH yMeHLHIacL Ha 4 %0,

4, B nepaom Opycke BECOM HECHT: KHNOTPAMM COACPKMYCH NATHASCAT
MPOUCHTOB MCAH, 8 BO BTOPOM, BECOM TIATE KHNOIPAMM, — BOCEMBASCAT NPO-
LEHTOB MCAH. Bpyckn comapund. CXOASK0 NPOUCHTOR MEAR COACPRMTICH B
HOBOM cnnape?
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Pewenue
Haiiiem 1 % ot Beca nepeoro Gpycka: % kr. Toraa Bec MEAH B IIEPBOM

Opycxe: 0,1 - 50=15 kr.

Borncnum 1 % ot Beca Broporo Gpyexa: %=0,05 Kr. Bec menu so

aropom Opycke: 0,05 - 80 =4 kr,

Bec meau b 110BOM cluiaBe paeen 5 + 4 =9 kr (Tak Kak MGAL B HErO NONA-
£CT W3 NCPBOTe H BTOpPOro Gpyckor). Bec HOBOTO Crnaea paBeH CyMMeE BEca
neppore 1 BTOpPoro 6pyckos, To ecte 10+ 5= 15 «r,

Torsa B HOROM CTIAABE: gec pecu 100% = _‘-1_, 100 = 60% medu.
aec CNRAGA 15

VIIL Ioasenenye NTOTOB YPOKR

¥Ypok 3. BuipaaeHHNa ¢ nepeMeHELIMH

Hens: 0312AKOMHTE ¢ NOIATHAMN ANTeOPANYSCKOND BUIPOKEIHA H 31IAYue-
HHA anreGpanyeckon) BhIPAMGHHA,

Xoa ypoxka
1. Coofurcnac TeMbI B BEIH YPOKA

I Hosropenne ¥ 3MKPENNCHHE BPOHICHAOIO MATEPHANA

1. Oracrei HA BONPOCH MO ACMAHEMY 3anaumio (pasGop HCpCuICHHEIX
3a1a4).

2. KonTpone ycBocHHA MaTcpHana {caMocTosTensHas pabora).

Bapuant 1
1)(3,38 - 2,24): 1,25;2) [8—2-2§] -2,7- 43 :0,65.

2) B crnnase unbka H cBHHuA Becom 1600 r coacpxurca 25 % cBHILA.
HaiiauTe:
a) BCC UHHKA H BCC CBHHLA B cIlape (B rpaMMax);
6) cronLkO % MHHKS B CINABC;
B) KAKOH % COCTABNAET BEC CBHHIA OT B&CA LMHKA.

Bapuaur 2
Bunonunte aciicrena;
21 1
13(6,33-3,21):13,75;2) | 6——-4—{-4,5—-2—:0,52.
)(633-321): )[ £ 45) Lo

2) B ciape meny 1 onosa pecom 1400 r conepauren 30 % onowa.
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Haiianre:
4) BEC MC/M M BEC ONOBA B CTINEBE (B rPAMMAXx);
6) ckonbko % MeIH B cNNABE;
B) Kaxoii % COCTARIAET BEC ONIOBA OT BECA MEIM.

HI. H3ygenne HOBOTO MATEPHATA
CHavuana paccMOTPHM HECKOALKO NPHMEPOB.

Hpumep 1

Onnu Tencemzop crout 230 8, Torms ARa TeneBH30pa CTOAT B ABA Pasa
Gonwue, TO ecth 230 + 2 = 460 $; nATH TENEBAZOPOB CTOSAT B OATHL pas GOAL-
e, 7o ecTs 230 - 5 = 1150 $; g TeneBA3OPOB CTOAT B @ pa3 JOpoke, TO eCcTh
230 - a'$. C noMoipio Bupaxena 230 + @ MOXHO HAXONATE CTOHMOCTD Pad-
NHMHOTO YWCAA TENCSH3OPOB, NOACTARISA PANTHUHEIE 3HAYSHHA & U BRITION-
HAA ymHoxeHne. Tak Kak OyKBa  MOMET DPEHHMATL PARIHYHLC HETYPanL-
HH¢ 3Ha%eHus, 0 Oyxpy o HA3WBAIOT nepeMenuolt, a puipaxente 230 » a —

BLIPEKCHHEM ¢ NEpeMeHHON (RN anrebpanuceKnM BLIPRREHHCM ),

Lipumep 2
MycTs panba oanoli CTOPOHK NPAMOYIONLHHKA g CM, APYTOH CTOPOHBI —
b em. Haiigess nepumerp npaMoyronbasxa. Tak Kak NPOTHEOROIOAHEIC CTO-
pOHS! MPAMOYTONBHHKS PABHEL, TO ANHHA ABYX MEHLIIHX CTOPOH 2 * 4 CM,
BAHRE ABYX GonbiMX cTopoH 2 + b oM.

{ _f

b
Pue. 1.2

Torng nepanerp (CyMMa BTHH BCEX CTOPOH) NMPAMOYTONBHHKA PABCH
2+ a+ 2+ b em. Henomays anreGpanueckoe supawente 2 - a+ 2 + b, MoxHO
HAXOAMTL MEPHMETP NPAMOYTOIBHUKA CO CTOPOHAMEK @ ¢M M b oM. ByxBH a i
b MoTYT npHHMMATL pa3nHvMBIe NONOXHTENbHEE IHAUCHMA H HAZHIBAOTCA
NEPEMEHAEIMH.

Dpuuep 3

Toeax ABMranca ABA 4ACA CO CKOPOCTEIO V; XM/M H TPH 48CA €O CKOPO-
CTuio v; vmfy, Halinest cpeamion cxopocth Asimkcnua noesna. o onpenene-
HAIO CPEIHAS CKOPOCTh ABHXEHRAN — OTHOLCHHE BCEro NpoiaeHHONo Iy TH Ko
BpeMeilH, SHTPANCHHOMY HA TOT OYTh. 30 NEPBHIC ABA Yaca NOC3IL, ABMMAACH
€O CKOpOCTLIO V) KM/4, Mpomen paccTosnie 2 - v k. 38 cneayionwe TpH
4aca NOS3A, ABHTASCH CO CKOPOCTLIO Vy KM/, powen paccToaMue 3 - v, kM,
Taxnm obpasom, Guino npoiineno paccrogiue 2 + v + 3 + v, 304 H Ba 310 Gblo
3aTpadeno 2 + 3 = 5 u, Torna no ONPERCICHHI0 CPEANAR CKOPOCTD TIOSITA:
2YAIY; e '

5



Ypox 3, BHpEWEsUR C REDSMBNHLIMU AN

M ¢ nepesen-

BHOBb MONYUHAH IATEOPAHYECKOS BLIpIKEHHE s

HbiMH ¥ H V.

TakuM oGpazom, pasnyaniie anreGparueckne, FEOMETPHUCCKHE M (bh3u-
YecKHe 3aAa4YH MPUBOAAT K NOAENcHmo anreGpaHueckyx swpaxennii. Bos-
HHKHOBEHHE TAKMX BhipaweHirH NoRo6HO BOZHMKHOBEMNIO FHC/IOBLIX BLI-
pazennii, TloaToMy MHOrME IOHATHA Y YHCTOBLIX H aarebpanveckux ppipa-
MCHHH AHANOTHHHEE.

3anuch, COCTARICHHAS N3 GYKB ¥ URCEA ¢ MOMOINGIO ApRMeTRYO-
cknx pelieTanit B cxollok, HaIKBACTCE AArefpAHTECKRIM BHIPRRCUMCM,
ByKBbI, BXOIAIME B BHIDAKECHHES, HABLIBAIOTCH HePeMestnbIME,

HIpumep 4
a) 3anuck 2 + a° - 3 -6° + 5 — anreGpanueckoe BrpaKCHIE C nepeuemlu-
M anb,

6} 3anuce @ ::_2) 4 ~ anre0pandeckoe BHPAACHIE C NEPEMEHHLIMILX H ),
Y
3uavenne UNC1080F0 BHIPAXCHHA, KOTOPOE NOAYHACTCA PR NOACTA-
#oBke BuGpanpbIX navcnuil nepemennnix B anrebpanvecxkoe BREIpaKe-
HEC, HALIBAIOT J8AYcuHeM ANrelpandeckoro BLIpaKeHUS.

Mpuncep §

Haiigen maueHne BLPOKEHHA 2a+3b mma=3,b=4nc=2.B
[

2-a+3-b
AaHHOe anreGpaHvecoe BHPAXKEHHES — DOJACTABHM JAHHKE 3HAC-

Hus NepeMeHHNX 4 = 3, b= 4 u ¢ = 2. [Tonyuaem 9ncnos0e BHpaXeHue. Bri-
nonHue pelicTera, pafined ero suadenue: 2 3;3 4 6?2 -%-—9 Iro
YHCRO ABMACTCH 3HAYCHMEM ANTeOPANYECKOrD BEIPpAMEHNA A ASHHEIX 3Ha-
qenHi NePEMEHHBIX.

1V, 3aaanne ua ypoxe
Bunonnums ynpaxnenns; Mo 31; 33; 35, 36; 38 (8, 6, r); 39 (a, B, 1, x);
21 (=), 22; 25 (a).

Y. KorTponbubie BONPOCH
— YeM 0TIHYAIOTCH YUCTIOBHE H ARNCOpPANYCCKNS BRpAKEHNAT

— YTo HasnIBaeTCA ANTeOPAUECKHN BRpAREHNEM i nepementofi?
— Kax BHYRCAHTE IHAYCHHE ANreOpauTecKoro BHIPAXEHH ANA AAHNLIX
sHauexHit nepemedHx? Beeraa in o MOXKHO CRENATL?

¥i. 3ananne 52 oM ‘
BuinonruTe yopaxHeHHa: N 32; 34; 37; 38 (B, 4, &, %, 3); 39 (0, 1, &, K);
21 (6); 23; 24 (a); 26.
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VII. Teopueckue 3ansnus

1. Onso u3 NONOXKUTENLHLIX “Mcen ypewAuann Ha 10 %, apyroe — Ha
50 %. MoaeT RH CYMMa THX uncen ypenHuHTeCa Ha 30 %?

Pevuenue

[ycTe neppoe uneno x, Bropoe —y. CymMa aTHX uucen x + y. Ilocne ype-

NMYEHNE NICPBOC YHCAO PaBRO x+%‘10=x+0.l-x=l,l-x; BIOpPOEe YHCRO

paBHO y+%.50=y+0’5-y=1’5-y. Torm CYMMa 3ITHX YHCEN pa!l‘m

L1-x+L45-y Hoycnonmmmmmmpammpmmqmnoﬁcyuue.
yeennueHuoit Ha 30 %, To ecT

(x+y)+— -30=(x+y)+0,3-(x+y)=13-(x+y)=13-x+13-y.

TNonyuacu pasercteo Li-x+15-y=13.-x+13-y

um 1,5-y—13.x-11-x, unn 0,2-y=0,2-y, orxyna x = y. Taxum of-
PAI0M, YCIOBHA SANAYH BHNONHEHL, eC/1H NEPBORAYANLHEIC HHCNA PABHE,

2. JloxammTe Ba NPHMCPE TPEXIHANHOTO MHCTA MPHIHAKK ACTHMOCTH HE
2,3,4,5,9.

Pewenue

IlycTs TpexsHauHOE WHOIO COCTOHT H3 @ COTeH, b IecaTROR H C© CAHHEMNIL
Torza ero Mouo 3anucars B suae 100 - g -+ 10 - b + ¢, Tenepe pacesmorpum
HENMMOCTS 3TOTO HHCHA Ha NepeunclernLe uHcna 2, 3,4, 5,9,

a) Uncno Aendres Ha 2, ¢IH ere nocneanss cudpa sernas wan 0. B aau-
HoM sncne 100 - g + 10 - b + ¢ nepasie apa caraenux 100 - au 10 - b npu
Bcex @ W b mensrea Ha 2. Tloaromy, 9rolsl DAHHOC MMCHO ACAMIOCH HA 2,
HAAO, HTOOH K NOCACAHCE CRATrAEMOe ¢ Acmunoch Ha 2. Tam ofipaszom no-
cneaHan WHppPa TARHOTO MHCAA YCTHAN MW HONb,

6) Yucno penntea Ha 3 (9), ecrm cymma ero uudip acnures Ha 3 (9). B
parnoM yaene 100 - g+ 10+ b + ¢ BeaemuM CRAracMbie, KOTOPEIC ACIATCA HA
3 (9), 10 ecTe 3anMmEM YHCNO B BUAL (99 - g +9 - §) + (a + b + ¢). Kaxnoe
cnaraemoe B nepeoii cxobue aenntes va 3 (9). UroSu paunoe 9ncno enH-
aochk ua 3 (9), sano yrolul nocaeaHee cnarasnoe ¢ + & + ¢ Acnunocs Ha 3
(9). Cubich 3T0r0 CRAFAEMOTO — CYMMA BH(P TARHOTO YHCIA.

B) Uncno aennrca Ha 4, eciH Asy3Hauroe wacno 10 - b + ¢, obpazoran-
HO¢ AByMa nocneaHuMn undpamu, Jeaurca Ha 4. B paunom uucne
100 - a + 10 - b + ¢ nepeoe cnaraemoe 100 « a aenurea Ha 4. Yrolul yueno
Acnunock Ha 4, Hano wrobu Brpaxenne 10 - b + ¢ acamnoce Ha 4. CMiicn
BripaxeHns 10 + b + ¢ — apy3HauHOe unCHo, 00pazoraHHOE ABYMA NOCICIHY-
MH LUH(PAMH AAHHOTO YHCAA.

r) Yucno aenures Ha 5, ¢t cro nocienasa migpa 0 unn 5. B ranHoM
uucne 100 - a + 10 - b + ¢ nepenie ABa cnaracMeIX AENATCA Ha 5 APH NI0OKIX &
H b. ModroMy HeoOXOAHMO, YTOOM B MHCNO ¢ AENHAOCH Ha 5.

Tax kax ¢ — nocneanas 1adGpa YACHE, TO ¢ MOXKET NIPHHHMATL SHaYEHHA
HiK O hiau 5.
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3. TTpn kaxoM 3HaueHHH WH(PH X namwsHaunoe uHcno 3X54 ¥X neanrcs
w2, 3,4,59?

4, Ipnt kaxom 3naveHHH uudp X 1 Y wecrisHaunoc qucno 2X541Y pe-
anreq na 12, 15, 18, 20?

VikazaHHe: paanoKuTh JEIHTENH HA B3ANMHO NPOCTHIE MHOXKHTEN:
12=3:4;15=3:5;18=2-9; 20 =4 - 5 H KCRONE30BATh COOTBLTCTEYI)-
WHE NPHIHAKN BENHMOCTH.

VIIL HoapeAeRAe HTONOB YPOKA

Ypox 4. JonycTHMbIe 3HAMEHES NepeMEeHHMX B BHPAXKEHUNX.
Gopmyant

Ifens: oBcyaMTL AOMYCTHMBIC 3HAYCHHA NIEPEMEHHBIX B anrefpanueckux
BLIPENKEHHAX, AATH HOHATHY O GopMynax.

Xoa ypoxa
L Coolimenme TeMEI H HEAH YPOKA

I1. flosTopenne W 3aKpenenne NPofieHNOr0 MATEPHAIS
1. OTBeT HR BONPOCH MO AOMAHEMY 3AJAHHIO (pasOop HEpEleHAMX

3a8a). _
2. Kontpons ycsoeHHA MaTepHana {MickMeHHbdl onpoc).

Bapnanr1

1} Yro HasbiBaeTCA ANTre0panyeckKuM EHpaXEHHEM H REPEMCHAOIR?

2) Buino 3aKyNicHO 5 TENEBUI0POE CTOUMOCTLIO @ pylneil, 7 npHeMiHn-
KOB cToRMOCTBIO b pyGneil u 8 marneTodoHos crowmocTsio ¢ pybacii. Ha-
MHIOHTE ANreGpAHYECKDE SMPAMENIHE ANIA BLIMHCACHHN CTOHMOCTH RIOKYMKH
M HaitauTe 5o 3naucHns apa g = 8200, 5= 2100 n ¢ = 4300,

3) Hafinute 3pavenne Bupakenud 2x + 3y —z, ecnux +y =3 Hy—z=2.

Bapnanr 2

1) Kak BRYHCIAWTD 3HAYCHHE anrefpanveckoro BHIPAKCHHA AJiA SAHHEIX
navennli nepemeHnix?

2) Buino 3akynneto 7 TENeBHIOPOB CTOHMOCTHIO @ pyGueil, 6 npreMAn-
KOB CromMocTeio b pyGneli 4 5 marmwrodonon crouMocTsio ¢ pybneii. Ha-
RULIHTC ANreOpANYECKOS BIIPRKCINHE AN BHURCACHHA CTOHMOCTH NOKYNIKH
¥ HaliiuTe ero 3navensa npu a = 8300, & = 2200 n c = 4100.

3) Hatipwre mnauenne ppipagenna 3x —4y —z, emx—y=5ay+z=3.

IIl. HiyuenHe HOBOIO MATEPHANS
C noMOmEIc yYHTENs H HABORALEAX BOMPOCOB IDKONGHKKH CPABIHBAIOT
BLIDIXEHHA W3 npHMepa 1.

2 Anrebpa, 7 k4.
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: Mpunep 1
CpapsiM ABa anreSpanTecknx BHPOXCHHA:
I_a-b4 b
maba b goabiy
a) a*—a 6) o

B neppoM BLIPAKCHHH ¢ NEPEMEHHEIMH 4 H b BHINOIKAIOTCA Ol ICPAmHK:
BO3BCACHHE B CTCNEHD, YMHOKEHNE, CROMCHHE, BRYWTaHHE, Bee »mu pedicr-
BHA MOXHO BLINOIHKTD € M0GLEMRI YNcAaMH (BIKH MpE N100LIX JHAUCHHEAX
nepemMenHbIX g U b). MosToMy BHpAKEHHE &) HMEET CMLIGN TIPH MOOLIX 3HA-
YeHHAX & W b HIH JONYCTHMEIMH 3HATSHHAMH N2 BLIPEXCHHS 2) ABANIOTCH
awlbie 3atennn HepeMeHnnIx @ # b, B pupaxcHun 6) NOMHMO YIIOMANY-
THX onepaumii €cTh eue ofHo aclicTBHe — JeneHHe Ha BhIpaKeHwe a — 3.
Takas onepaitHa BHNOARHMA TC/IbKO EC/IH ASTHTENL @ — 3 HE paBeH HYMO
(Tax xaK NEARTL HA HYJTb Henk3a), TO ecrh g -3 %0, otkyaa a =3 . IToaromy
npH AGLIX 3HaYeHNsx TepeMeHHON & W 3HavYeHHAX o # 3 Bupkenne O)
HMEET CMBICHL, & IIpH & = 3 — He UMeeT cMuicna. CneposatebHo, AONYCTH-
MBIt JHSMEHNS NEPEMEHHHX a H b fing shipaxenns 6) — mobrie mavenme b
H@ xpomeg=3 (Toecth g+13).

3uaveHNE NEpEMENHKMII, ANN KUTOPWI ASHAOE BEPRKENHC NMECT
CMBICH (HIH BLITOJIHHMEL Boe selicTBEN ¢ ITHMH DepeMenHbIMA), HASEI-
BANTCA BONYCTHMGLIMM 3MA%CHNSME NICPCMCHRLIX B aarcSpanmecxom
BLIpANENTH.

Tpuseep 2
Halinem nomyctumeie 3HaueHHS NEpeMCHHLIX B anreOpanueckux Bbipa-
ACHHAX:

a)s.xl—z.x.y-]-s.yz; 6)&.{1...:25;)’;
x--

2-5°-5-y. 3.x

%) x-y l‘).x+l y=2

a) B peipaxcHn ¢ NCPSMEHNLIMH X H ¥ BHIIONAKIOTCA ONEPANMH: BOIDE-
ACHUE B CTCfIcHb, YMHOXEHME, BHUMTAHHE H caOXenHe, Takue aelicrens
PLIONHUME! I8 A00LIX aHAucHHl ¥ H y, [I0dTOMY AONYCTHMEbIC 3HAMEHHA
MEPEMEHHLIX -~ HO0RE 3HAYCHHA X H .

6) B BLIpaKeHUN ¢ MEPEMCHHBIMH X H ¥ BHIOIHAIOTCA ONCPALMH: BO3Be-
JeHNE B CTENCHb, YMHOXCHHE, BLISHTAHHE H JENeHHE HA BenuuHny (x — 2),
10 AciicTBHE BOZMONCHO, ECTTH ACNHTENE X —2 =0, To ecth x#2 . [losromy
JOTIYCTHMbIC SHAUCHRA NCPEMEHHRIX — JI006ic THAMEHHA ¥ # niobsle x#0.

B) B puipaxensn noMnMo ApyrHx onepaiiit ecTh B AeneHNe HA BEITHIH-
ny (x — ). Takoe peficTBue BOSMOKHO, eciy AsIHTENL X—y*0, TO ecTh
x» y . IlosToMy JOMYCTHMEIE SHAYCHAN NEPEMEHHHX — MOOLIe 3HAYeHHA X 1

Y, TAKHE uTO X # y (HANPRAMEP, X = 5 H p = 3 — AONYCTUMBIE IHAYCHAL Npe-
MEHHMX; X = 5 U p = 5 ~ HEAOIYCTHMEIE 3HAUCHHA),
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r} B BulpakeRuce BXOAST ReNeAHe HA peuMaHu (x + 1) u (¥ — 2). Taxue

ONCPALTHH BO3MOXHL, ¢CTH AeHTeH x+1+0 B y—~2+0, orxyaa x# -1

# y+#2. [lo3ToMy AONYCTHMEIE SHAYCHHMA NEPEMEHRLX — MODHC 3HAYEHRT
x#=1 1 mobuie 3uauenna y=2.

PapescToo, ofe %aAcTH KOTOPOrc ABASKTCA AnrebpanvecknMy Bui-
PUKCHNEME, EMILIBSCTER GopMynoli.

Hpnuep 3

a) P=2-(a+b) ~ thopMyna nepuMeTpa NpaMoyroasHuka (Tae P - ne-
PHMETD, 2 H b —~ ATHHW CTOPOH NPAMOYTONbHHKA).

6) S=a-b - dopuyna nnomwAaH NpAMOYTOALHUKA (1I'1e S — NACILANE).

8) m=3n — dopuyns uncra, xparioro 3 (rae m — HHCIO, KpaTHoe 3, 1 —
moloe LEr0e YHCNO).

r) S=v-t — hopuMyns NpoiiEHHONO NYTH NPH PABHOMEPHOM ARIKEHHH
(rpeS— npoﬁncnnun NYTh, ¥ — CKOPOCTh ABHXEHHUA, £ — BPEMA JBHNCHHN).

) v-— - dopryna cpeameii cxopocTs (FaC V— — CPEAHAA CKOPOCTS, S —

npoiinelnluﬁ TYTh, { — BPEMS, 3ATPAMCHHOES HA 3TOT NYTE).
QOcTanoaMMCa Ha NENEHUH HATYPAILHEIX Yicen Gonree noapolio, Tak Kax
€ UM TIOHSTHEM CBAZRHO MHOTO 38084,

Hpumep 4
a)MoZSGmommmmum?nnqnmounonyuam4 Torna
gHCRo 28 MOEHO APEACTABHTE B BHAC: 28 = 7 - 4, TO ecTh RENNNOE = REAH-
TeAb - YACTHOE,

6) Uncno 36 Ge3 ocTaTka AcnETCE HA 3 H B UACTHOM TIOAYUBETCK UHCNO
12. Toraa 4ucno 36 MOXKKO NPEACTABATS B TOM Xe Buae: 36 =3 - 12, To ecms
DENTHMOE ™= RENHTENS  MACTHOE.

OGobuissM PESYNLTATH ITONO TPHMEPA © MOMOLIE ywaumxcs. Ecan
uHcaO 4 (e3 CCTATKA AETUTCA HE YNCHO P H B YACTHOM NIONYHASTC YHCIO 2,
TO €10 MOKHO NPSACTABHTS B BHAE. M= PN, TO €CTh ACIHMOE = JCAHTENb -
4acTHOE.

Hpunep 5
) 3anumenm (GopMyny QHCHA, KpaTHOO S:m=5:n, TAK KaK 5 — nenu-
Telb, # — HEKOTOPOS YACTHOE (A — [enoe HHCIO).
6) Qopuyna yncna, kparaoso 13:m=13:a13, Tak kax 13 - nemrrens, 7
HEKOTOPOE YaCTHOS (71 — LIEAOS YHENO),
Ecnm B 31 GOpMYNLI NOACTARNSTL PAYINYHEE HATYDANLHEE YHCHA A, TO
GyieM noAyHaTL MHena i, KpaTase 5 win 13,

Ipumep &
Josmien, HTO CyMMa H PA3HOCTD ABYX YHCEN, KPATHRIX 7, TAKKS KpaTHa 7.
Mepsoe uneno my, xparvHoe 7, sannueM b Bae m, =7-n, (rae my - ne-
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KOTOPOE HACTHOE), BTOPOE YUCNO My, KpaTHOE 7, B BHAC my, =71, (rNe m —
yactnoe). HaitnieM cymmy uucen m, H m,; A NonyaHM m, +m, =7-n,+7-n,.
DT0 BHPIKEHUE MOKHO 3AOHCATH B BRAC My +m, =7-(m +n,). Takas 3a-
NHCH O3HAYAET, UTO MHCNO M+, Jenures HA 7 i B M3CTHOM MONMYYEETCR
YRCHe M+ ", , TO eCTh CYMMa 4HceN My, H m, KpaTtha 7.

AWanOTHYHO HalOeM PpAHOCT: uHcen M, H A, H TONYIAM
m-m=T-m-T-n,.c 3OT0 BUpPOKEHHE 3IANHIICM B  BuAC
ny, —m, =7-(m, —n,) . Taxad 3aNnCh 0HATALT, HTO UHCAO M, — M, ACIHTCA
HA 7 H B YACTHOM MIOAYYACTCA MHCHO M —A,, TO ECTH PASHOCTL THCEA A M
m, wparHa 7.

Obcyaum Teneph QENCHUE HATYPANLHEIX MHCES ¢ OCTATKOM.

Hipumep 7

a) Uncno 28 penvren Ha wncno 9 ¢ ocTatkoM. I1pu aToM B MacTHOM noTy-
yaercs 3 ¥ B ocrarke 1. Toraa uncno 28 MORHO NPEICTHEMTL B BUIE:
28 = 9« 3 + 1, TO ecTb AENMMOE = AEAMTEND * SACTHOE + ocTaTok (npH oM
OCTATOK MEHBALIE ACNHTENA).

6) Yncno 46 aeautea Ha Mucno 8 ¢ ocTaTKOM, [IpH 3TOM B YSCTHOM NO-
ayvaerca 5 v B ocratke 6. Toraa yucno 46 MOXHO JAMMCATH B BHAE:
46 = 8+ 5 + 6, TO eCTL JERUMOe = BefHTEND ¢ YACTHOE + OCTATOK (PH 3TOM
OCTATOK MCHLLIE ACAHTCH),

Ofo0mumM pesynbTatsl T0ro npuMmepa (¢ noMompto ydamuxcs). Bcmm
YHCHO M BENHTCR HA YHCHO P H B MACTHOM NOAYHRETCH YHCIIO 1, B OCTATKE —
YHCIO 7, TO €ro MOXHO NMPEACTABMTE B BHAE: m=p-n+r (oc r>p), 170
€CTh AENHMOE ™ JefIHTeRk - YACTHOE + OCTATOK (IPH 9TOM OCTATOK MEHbMle
ACRHTENA),

Tipunep 8

8) Janmuwem dopayny Heuernoro uncna m =2 - n+ | (roe n — nexoTopoe

YACTHOE), TAK KAK HEYETHOS YHCIIO [TPY AEACHHH WA 2 JaeT OCTATOK 1.

0) Gopmyna unmcia, KOTOpOE NpH AeneHMd HA 7 JAaer ocTatoxk 3:
m=7.n4+3 (rAe n — HexoTOPOE YACTHOE).

Opunep 9
Ipu aenennu Ha 8 e uncna pator ocratok 5. Haitrh ocrarox np aene-
HHH Ha 8 cyMMbl ¥ PasHOCTH 3THX YHCEN.

Jlastnic YHCNA M, H M, MOXHO 3anMCaTh B BHge: M, =87, +5 W
m,=8.m,+5 (rae n, W n, - HexoTOpEIC YacTHbIC). Halinem cyMMy 3THX -
cem my +m,=8-n +8-n,+10. Tak Kax paccMaTpuBaeTc jencHue Ha 8, To
umcno 10 npeacTaBsM B BHAE CYMMK JBYX HHCST, OAHO H3 KOTOPRIX KpaTHo 8,
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T ec 10 = 8 + 2 Torma amcno m, + m, sanMmem B BHZe
m, -+, =8-n, +8- 1,4+ 84 2. Sra 3amHcs, 03Ha4ALT, TTO OPH ACACHHA HA 8 uHC-
18 h4 + m, B YACTHOM NKITYMACTCA MHCHO A, + 1, +1, a B ocTarxe —uncio 2.

Halinem pasHocTs JmaHHLIX wncen my,—my=8.m+5-8.-a,-5=
=8-m,—8-n,. [IpeACTABMM PesHOCTS B BRAS My —m, =8-(m —n,). Ora 38
TIKCh OZHAYAET, YTO WHCRO M, — Aty KPATHO 8 (NPH ITOM B YACTHOM NOMTYHa-
eTcA M, — M, ), TO ECTH OCTATOK pasen 0.

IV. 3ananxe Ha ypowe
BrinonuHTs ynpaxmennn: Ne 40 (a-8), 41, 43,
1. Hanmmyre gopMyny unciia, KOToOpoe QP! ASNCHHH HA 5 12T OCTATOK:
a) 0;
6) 2;
B) 3.
Tlo aToit opmysne HailanTe:
a) OAHOSHAYHOE HCNO;
() ABYZHAYHOE HHCNO;
B) TPEX3HAMHOE THCIO.
2. Hamuittte dopmyaly anena, KOTOPOS Npu Achendu Ha 1] gaer ocrarok:
al ’
6)7:
B} 10.
Mo aroif hopmync RAIIKTS TPH ABYIHANHEIX YHCRA,
3. JMokaxnTe, 4TO CYMM2 M Pa3HOCTL RBYX HEUETHHIX HHCEN SBASETCH
YHCIOM YETHBIM,

V. Koutponnnsie sonpoch
— Kakue 3Ha4eHHS NepeMeHHblX B anre5panieckoM BHIPIKEHHH HA3biBE-
0TCA ROITYCTHMEIMHT
- Haliaure aonycTiMbie 3BAMEHKRS BRPaOXeHmii:
3-b

a)3-a*+2-a-b-b; 6) 2-a+—;
a-2
b+1 b-3 a
2 a4 ——t— . Bt .
B) 2-a a—l+a+2' r) 2-g+3-b +a—2-b

— Kaxoe papeHcTEO HaswpacTe dopmynoii? Ipuseanre npnmepul.

— Hanumsre gopMyny uncna, KPaTHOrC MHCLY p.

— Hannwmre dopMyny “Hena, koTopoe npH ERCHHH HA YHCMO P JAET OC-
TATOK 7,

VI. 3anaune Ha J0Mm
Brinoanuts yapaktenus: No 40 (r—e), 42,
L. Haiigare nonycTHmpie sHaveRHa Bpamennii:
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a) 2-a—3-a-b+3-5% 6) 3-a‘+2:'+';
B) 6-a+1'£---2-:£il-+a’; r) 2-a’+3-a-b-£~ﬂ.
a+l a-3 a-b
2. Hanmmmre popayny uscna kparroro 17. Ilo sToit popmyne Halawre:
8) ABY3HAMHOC HHCIO;
G) TpexX3HAMHOE YUCNO.

3. Hanuwrre (hopMyny 4McRa, KOTOPOE RPH NCNEHUH Ha 7 AACT OCTATOK!
a)}0;
6)2;
B) 5.
o oroit dopmyne naiimre:
8) OZHOSHATHOS YHCIO;
) ABY3HAUHOE YHCNO;
B) TPEX3HAYHOE YMCIIO.

VIi. Teopuecxue 332386

1. Ha npHMcpe ABYX HMCENl KPATHHX HHCHY # JOKAKHTE, YTO HX CYMMA,

PasHOCTS ¥ NPOHIBSACHAE THIGKE KPATHH HHCNY .
Peruenue

Ilyere yucna m, u m, KPETHH THCTY fi. TOTA BX MOXKHO JATUCATH B BHAC
m=n-a, 4 M,=n-a, {TAC 0,8 W @, — KEKOTOPHIC YacTHbic). PaccMoTpuM
CYMMY UHORT M, H M, W NONywdM m, +m,=n-a,+n-a,=n-{a+a,). Ira
33MKCH O3HAYACT, YTO YHCAO A% + M, REINTCA Ha 7t (IIPH ITOM B YACTHOM
NOMYSAETCH THCIO G, + &, , TO ¢CTh CYMMA AAHHKIX MHCEN My W M, KDaTHA /.
Haiiaes pastocTe Mucen my, —m, =n-a,—n-a, =n-(a,—a,) . U3 31oii 2ani-
CH CIIGAYET, YTO Pa3sHOCTL TAHHMX YACEN KPATHA # (PR DTOM B YacTHOM
TONYHaeTCA YHCAO &, — 4, ). PacCMOTPHM NpoH3seACHHE JaHHMX YHCCA 71, H
m, v ncmytmu MMy =R Reay =04, -1 dy . JTA JANHCL 03HAYACT, YTO
YHCRO M,°M, ACHKTCA HA n# (NPH TOM B YaCTHOM NOAYMAETCH HHCRO
a,-n-a, ), T0 ecTh NpoHsBeAcHHEe NANHLIX MHCEN m, B m, KpatHo r. Boob-
e rosopf, M3 npuseaeHHol 3aNMCH CNEAYET, YTO NPOH3BEACHHE AAHHLIX
WMCEN M, U m, KPaTHO AKe 7.

2. Jiga 4HCRA NPA JCNCHNYM HA YMCAO # JaKT OAMHaKoBMiE ocTaTok. Jo-
KEKHTC, YTO PA3HOCTh AAHHBIX MRCEN KPATHA YHCAY 1.
Pewsenue

Jiankl uNCna o, M m, , KOYOPSIE TIPH JCNCHME WA YHCAO /1 RAIOT O/MHAKO-
ewii octarok r. Torza WX MOMHO 3anu#caTs B BHAS M, =n-a,+r H
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m, =n-a, +r (TAe by, — HEKOTOPLIC YACTHEIC). Halnem pasHOCTb ZAHHBIX THCEN
m-m=n-g+r—(n-a+r)=n-a+r-n-ay—r=n-g-n-a,=n-(a,—a).
Ora 3aHCH 03HAuAET, 4TO yAcHo 21+(6,—a,) KpaTHO 1 (TpH ITOM NIpH Aene-
HHH TIOAY4AETCA “acTHoe 6, — 4, . Cneaosarensao, pmlocrbnmmwt YHCER
KpaTHa 2.
VIIL. TloaBeAcHHE HTOTOB YPOKA

¥Ypox 5. Cpasnenue 3uaueunll poipaxesni

Lfens: oGCyaAuTL CpanHenyue SHAYCHHN YHCROBLIX 1 ANPEOPAHTICCKNX Bbi-
pREEHHI, JATL NOHATHE O HEPABSHCTRAX,

Xon ypoxa
L Coobmenne TeMbs H MEAH YPOKS

IL MloBTopetine H JaKpenAcHue NPOATCAHOT) MATEDHARA

1. OTBeTe! HA BOMPOCH MO AOMAIIHEMY 33AaHuiO (pa3Gop HepelweHHKX
3n1au).

2. Koutpose ycBOEHHA MaTepuana (Tect).

Bapuant 1
1) Ykaxuarte JonycTHMBIC 3HAMEHHS NIEPEMEHHNE AN BHPIKCHHA:
2x=Ty+2
(x+3)(»-2)
Bapuantni oreeroB: a) x 23, y 2 2; 6)x 2 -3,y = 2; By x = -3, y#- 2,
2) Hanninyte GopMysty HHCHA, KOTOPOS HPH ASNeHHH HA 6 AaeT OCTaToK 4,
Bapuattm oTReTOB; 2) 60 — 4; G)4n + 6, B) Gn + 4.
3) YUncno o npu aenendH #a 7 azet octarok 4, Haligume ocTaTok oT aeAe-
HHA YHcha Sa na 7.
BapuanTii oteertoB: a) 4; 6) 3; B) 6.

Bapuanr 2
1) Vcaknre nOnyCTHMEE 3HAYEHNA MEPEMEHHBIX A BLIPAXEHHR!
3x-4y-1
(x-5)(y+3)
BapuauTe oteeTon: a) x £ 5,y 2 -3, 0)x = S,y # 3 n)x# =5, y = -3,
2) Hammpre $popmymy 4scIa, KOTOPOE NPH AENCHHH HA 8 8CT ocTaTok 5,
BapuanTut oreroB: 3) 8n—5;6) Sp+ 8;8) S + 5.
3) Yucno g npu aenenuv Ba 9 gaet octatok 3. HaliauTe octarok or aenc-
Hug yucnadaua 9.
Bapuantu oteero: a) 5; 6) 3; 8) 6.
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111. Hayweune HOBOTO MATEPRANA

Tpumep 1

CpPaBHHM 3HAYEHWS HHCHOBMX BuipameHuli (37— 4) 5 u (2+6):8
Mpexae Beero maiinem osmu smavewus: (3°—4):5=(9-4):5=5:5=1 #
(2* +6):8=(4+6):8=10:8=1,25. Quesnano, uro unciao 1,25 Gosuume
yucna 1. ITOT pesynsTaT MOKHO 3aNKcaTh & BHAE HepascricTea 1,25 > | nan
(2" +6):8>(31-4):5.

Buiroa: azng AwbaX JBYX WHCAOBLIY BAIPAKEHHN MOXKHO YCTaROBHTD,
PaBHL M OHH WY Xakoe W3 HHX Gonbie, TO ecTh ¢PpABHNTR WX. Peaynnrar
CPUBHEHUA 3HAMEHWH YHCIOBHIX BHpaxcHANH OOBIYHO 3AMMCHLIBAIOT B BHAS
PEBEHCTBA (i HEPARCHCTBA.

Hpn cpasucnns mavcnnil aarcfpanmecknx pLIpaxennit AnNA pajiLIx
3nadeHnil NePEMERELIX PEIYALTAT MOEET GKAIATLCH KIK PALIHUHELIM,
THK H OAHNAKOSLIM.

Mpunep 2

CpasnnM sHavesia anrefpanyeckux Buipakennii 2-a—-3 n 6 — a npu
a = 1, 3, 5. lipexne peero Hatinem 3TH IHAUCHNS.

Hna a= 1 nonywaem: 2-a-3=-1 u 6—a=>5. Iooromy npn g = | Bu-
HOAHEHO HepanencTso 2-a—-3<6-a.

fip a = 3 nmeen: 2-a-3=3 u 6—a=3. Toraa npx a = 3 eepHo pa-
BEHCTBO 2:a~3 = 6-a,

Jina @ = 5 nonywaem: 2-a-3=7 n 6—a=1, Ilosromy npH @ = 5 Bbi-
NOMHACTCA HepasereTso 2.a—3>6—a.

Hipumep 3
[pn BCOX 3HAMEHHAX NCPOMEHHOH o BCPHE! CPABHEHHS:
a) (a-2)Y=a*-4-a +4=,

6) a*+5>4.a;

B 4-a+2<a’ +7.

floxa aoxa3aTH HTH CPEBHCHHA MBI HE MOXCM, HO MOKHO MX NPOBCPHTS,
HanpHMep, np a -0, 3, 5.

Huoraa #eobXoiNMO YCTAHOBNATL, MEKAY KAKMMK SHCAAMM (B KRKHX
npeaenax) 3aKH0UCHO 3HAYEHHE BHIPAXECHHA,

Ipunep 4
Npu HIMEPEHHH ANHHE] OTPEIKA, OOHAPYRIAH, YTO cro AmHA Gonsiie 17 oM
it MeHbie 18 cm. OGosHaunm AnuHy otpeaka (B cu) Gykroii I. Torpa pesyns-
TAT WIMEPEHHA MOXKHO 3ANUCATH B BUAE HepapeHers: /> 17wl <18 um 17 <
! v ! < 18. 3w HepaseHCTBE MOXHO OGLEIHHKTL B BHAC ABOIHOIO HepaBeH-
crea 17 < I < 18, Dvo xHepaseHeTsO YHTAOT: «f Bonbiie 17 # MeHbite 18»,
Yucna {, ynomsnersopriomue HepaseHeTay 17 < [ <18, moxHO H306pazuTs 1a
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KOOpANHATHOH mpamoit, JiiwGoe unclio /, pacHONOKEHHOE HA 3AITPUXOBAH-

HOM DPOMEKYTXE, YROBACTBOPACT HEPABEHCTBY (FPAHMIL! NPOMCKYTKA He
BKNIOYAIOTCA).

77 S ]
17 18

Puc. 1.3

Iipumep 5
H3mepesng ANMHL OTPe3Ka TIOKalanK, uTo ona Gombuse wiv pashia (Takoke
FOBOPAT «HE Mensilien) 21 cM M MeHbile HAH pasHa (rosopaT «He Gonvuicn)
22 cM. Pesynutar wsMepeHui MOXHO 3anHcaTe B 8Hae wepasenets: /> 21 u
1< 22 unn 2l <! wi<22 31a HepaseHCTBA MOXHO 00BEAHHHTL B BHAE
Agoitnoro nepapeHcTea 21 </ < 22, 310 HepapeHCTsO duTaloT: «f Gomplne
HAH paeHa 21 H MCcHbiIE MK paBka 22»,
Yucna /, yROBICTROPRIOILNC HepapeHeTBy 21 < < 22, moxHo H300pasHTs
13 KoopaMHaTHOH npamoif, J106oe yncio [, PACTIONOMCHEOS HA 3RWTPHNXO-
BAHHOM NPOMEXYTKE, YAORIETBOPAET HEPABCHCTRY (TPaHRUB NPOMEXYTKA
BKTIONAIOTCA).
gl
21 p 7

Puc. 1.4

Hepaneucrsa,oocrannenuuecmmmalms>x<ummm
CTPOTHMMN HEPABCHCTEAMN.

HepaBencraa, COCTARNEHHNC € HOMOMMIO JHAKOS = M < HATHBAIOT He-
CTPOTHME HEPABLECTRAME.

HecTporoc HEpaBeHCTBO ARMACTCA BEPHBIM, eClIH BHOAHCHO WAH CTPO-
roe HEPEBEHCTBO HAH PABEHCTAO,

ITpumep 6
Ynenoawe wepascherea 2,1 < 2,15 0,8 < 3,2; 6,4 > 6,4; 5,6 2 2,8 apnsior-
Cfl BEPHBIMH,

IV. 3aAsHNA HA YPOKe
Bunonanrs ynpuxsesna: Ne 47 (a, 8); 48 (a, 8); 49 {(a); 51 (a); 52 (a, a),
55 (a, Aa); 56 (a, B, ); 57 (a, 6); 58 (a, 1); 62 (3, r); 63 (8).

V. Korrpoabasie BOMPOCH!

— Kax cpapHHBAIOTCA YHCAOBLIE BHIPANKEHHAT

— Beerma M MOXNHO CKA33Th, YTO OAHO YHGNOBOE BhipakcHHE Goablue
WITH PaBHO ApyTOMY?

— Kax MOXHO CpaBHHTE anrefpaHuecKkHe suipamennt?

~ Moxer 1 0aHO anreGpandeckoe Bhipakenne OuTh Gosblle HIR PaBHo
ApPYTOMY TIPU BCEX 3HAueHHAX Nepementoit? TIpuseanTe npuMepn.

V1. Japsuwe na aom
BoinonnnTs yapaxuesns: Me 47 (6, 1); 48 (6, 1); 49 (6); 51 (6); 52 (6, r);
55 (6, 8, €); 56 (6, r, e); 57 (8, r); 58 (6, B, e); 62 (6, B); 63 (T).
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VIL Teopacckue 3ananns
Cpasuytre spipancetn (H¢ BLIYHCIAN NX):
].l+l+l+l+-l H l-]-l-l---l-+l+l (nepnoe BhpaKCHHC GOJII:IIIG,
2 4 6 810 3 5 7 9% 1
TOK KAK KAKAOS chargemoe B HeM GONblle COOTBETCTRYIOLICOO CIATAEMOTO BO

B -l>l -!—:-—1— H TRK Jance).
BTOPOM BHPAXCHHH: 2>3° 37
g 12,3 4.5 1.2 3 4.5

" 101 103 105 107 109 100 102 104 106 108
phipaxesye Gonbine, TAK KaK KDKROE CAaraeMoc B Hem Oonbiite cOOTBETCT-

1 1 2 2
BYNINCNO CRAracMoro B MCpBOM BLIPOKCHHHI -l—6i<'i-o—o, E<1—03,
3

——<i I TaK pance).
105 104

3. ata’+d’ u (n’—-%)+(a’-—§]+(a’—%) (nepBOS  BLIPAKCHRAE

Gonplue, TAK KAK KOKAOC CRArACMOE B HeM Goiibiie COOTBETCTBYIOHIETO Caa-
FAeMOI0 BO BTOPOM BHIPRKEHMH: a>a-~;-, a’>a’-—-;:, a’)ﬂ’--i- npu
MOGHIX 3HAUCHHAX HEPeMEHHOH J).

4. a+a*+a’ u (a—1)+(a’=2)+(a’ +3) (RuIpaeHun paBiii, TAK KAk

BO BTOPOE BHIPEXEHHE BXOANUT NEpBoe BUPAKCHNWS, 8 CyMMa uncen -1 —2 +3
pasha 0).

VIiL [loaseaende aroTop YPOKRA

§ 2. NMpecSpasoBaHne BHIPANXEHWN

Ypok 6. Cpoiicra geiictBull Han yncaamn
Ifens: HANOMANTL OCHOBHEE CBOHCTBA CROKCHKA M YMHOXKCHUA.
Xon ypoka
I, Coobmenue TeMl B R YPoica

II. Hayuense HOBOIO MATEPHAIA

HanomiuM ectounie cnoficTsa onepaunit ciomeHut H YMHONEHHS K-
CeuT.
L. TlepemesTuTennuoe cavlicyno: g +b=b+gug-b=>b - a(ana mo-



Ypox 6. Coolicmea dedcrneull H8O wuCna 43

6uX @ H ). OT NEPECTAHORKM CAATICMEIX CYMMA HHCeN e meuneTca. Or
DePECTAHOBKH COMROKNTeNEH HponsBeReHNe HHCeN He MENRETCH,

Hpumep 1
Ha 0CHOBaHHMN REPEMECTHTENLHOID CBOHCTEA BHTIOMIHAIOTCA PABEHCTBA:
1 1 1 1
- = - 3-.2,6=2,6-3—;
a)3?+2,6 2,6+37, 6) 72, 2, 7
B) &’ +b’ =b" +a%; N a-P=b.4

Pazymeerca, 310 ceoiicTe0 PLINOINAETCA HE TONLKO AN ABYX YHCE, HO
H 1wboro KOARICCTEA CHArACMAIX HAN MuOHTeNCH,

fpusep 2

Ha ocHOBaHMM NEPCMECTHTEALHOTO CBOHCTRA BHNIOMHAWTCA PABESHCTEA!
8) 3%+2,6+1,s=3%+1,s+2.6=2,6+3%+|,s=2,6+1,5+3%=

1 1
= ’5 — G= . —:
1 +37+2, 15+2,6+37

6) a-b*-c*=a-c¢ B =p.a-=b--a=b-a=c-a-b.
2. Couerateannoe ¢poficreo: (a+b)+c=a+{b+c) n a-(b-c) n
(a-5)-c (anx mobux ymcen a, b u c).

IIpA cAsSCRMA HAN YMHOMCEHN TMCC] HE MOKNO NROKIBOALNbLIM
ofpazom oliLeARHNTS B TPYNNLL,

ITpunep 3

Ha oCHOBSHMH COMETATENLHOIO CBOHCTES BLNOIHIIOTCA PABCHCTEA:
a) [3% +2,6]+l,5 =3%+(2,6+l,5);
6) (@*-b*)-c=a*-(b* ).

1o cpolicTBo Takke BMmOAHACTCA AMA JIOOOI0 KOTHYECTBA YHCEN.

Crolicraa 1 u 2 yacTo HCRONL3YH0TCA IR HauGonee panuoNARLHOTO CHO-
WENNN WK YMNOKCHHA UNCeN.

fpunep 4
BrutonuM HaHboice pALHOBaNBHBM CROCOGOM:
a)3,17+62+ 1,83 +38=317+ 183 +62+3,8=(3,17+ 1,83) + (62 +
+3,8)=5+10=15;
3.4 314 [23 14]5 [17 14

22.5. 22222 5=
R AT T 717 7 17

3. Pacnpeaenurensnoe ceolicrno: a-(b+c)=a-b+a-c (ann mobux

uucen @, b i c). Iipn ymuoxeNHuN uNcAR HS CYMMY UHCea Aanusil mwo-
ENTENE YMHOESCTCE HA KANAOS CIAragsMoe H NOJIyTeHHLEe NpoA3Bejlc-
HNE CKITARLBANTCH,

JS 2.5=10.
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Ipumep 5
Ha OCHOBANMH PacTPEaeTHTENLHONO CBOHCTEA BHIIIHAIOTCA PABCHCTRA.

a) 2.3-[5,1+2%)=2,3-s.1+2,3-2§;

6) @ - +c)=a*-b +a*-c.
Pacnpeacnwmenniioe caoliCYso SLIMUIHNETCE H B TOM ClIy4ae, KOTEA B
CYMMY BXOZIHT Mio6oe WHeI0 CAAraeMLIX.

pnmep 6
Cnpasennmso panciictso a-(b+c’+d)=a-b+a-¢* +a-d*.
Pacnpegenurenbuoe caolicThO TAKKe HCTONLIYETCA AIA PANHOHAALHLIX
SHIMMCTEHN BLIpaXeHHIL.

fipamep 7
BriyncnHM panHOHAIBHEIM Criocobom:

| SN S | 1 1 ] 1 3 19
18 [3+12+29] 18 3-!-18 12+18 29 18 3+18 2+18 9

=6+9-3+2-19=6+27+38=71.

3aMETHM, YTO ONEPALINIO BLITHTAHNS MOKRO JAMEHETL onepanuedi
Coskennn, NPHOABHE K YMEHBLIDACMOMY HHCIO, MPOTHEOTIONOAKHOC BHIYH-
TaEMOMY, TO €CTh ¢ — b = g + (-b). Tlo3TOMY BHIMHWTEHHE MOXHO CUHTATH
anreGpangeckoil cymmoil ncen. Pazyueerca, caoficrea 1-3 arInonaswTen
H B 3TOM CAYMac.

IMpamep 8
Henonsaya ceodicraa 1--3, BRMHCIHM:

1(.2 1 1(.2 .1
2-15-23+6==27 |=2=|1246==23-2,7|=
3 [ 3 23+63-2 ] 3 [ 3763~> 2’7)

=2%{(1%»,6%]+(—2,3-2,7))=2%-(s+(-s))=2-;--(8—5)=%'-3=?.

111. 3apaune na ypoxe
Ne 70 (a, B); 71 (a, B); 72 (8, r); 73 (8); 74 (a); 75 (a, r); 76 (8, 8); 77 (a);
78 (a) 79 (a).

IV. Kormponsansie Bonpocs
— 3anumure $GopMYNHPOBKA OCHOBHRIX CBOMCTS CIOMEHHUS H YMHOXCHUA.

— Jaiire caopecHy 0 GOPMYIHPOBKY CBOMCTB CROXEHHS M YMHOXKEHHS.
= Jlns xacHX YHCEA BRINOMHSNOTCA OCTHOBHBLIC CBOHCTEA CIOXKCHNA M YM-
HOXeHNA? '

V. 3apaune ua nomM
Ne 70 (6, r); 71 (6, r); 72 (6, B); 73 (6): 74 (6); 75 (6, B), 76 (6, r); 77 (6);
78(6); 79 (0).
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VL Tropuecxue 3ananng
1. MpopepbTe PaBCHCTEA:

8) a~-b+e~d=(a+c)—-(b+d);

6) (a-1)+(Q+b)+{c~-D)+(1+d)=a+b+c+d,;

B) (a-D+{(1-D+{c-1)+(-d)=a=b+c~d;

r) a-(b+c)va-d=a-(b+c+d);

D) (a—48)-(b+c)=(a—4)-b+(a—4)-c=a-b-4-bt+a-c—4.c.
Kakue cBoHeTsa CROKCHMSE H YMHORCHIA TPH ITOM HCTIONL3OBANM?
2. Boncnnre vanbonee paiHOHATLHEM CIIOCOGOM:

2)3+5+8+9+17+15+12+ 11, orper: 80;

6)1+2+3+4+5+94+ 18 +27 + 36 + 45, oteer: 150;

1 2 3 17 18 19

—t—+—t. F—t—+—, 01BeT: 9,5;
"2 20 20 0 0" 0’ o
ay1-2+3-4+_. +99-100, orser: ~50;
e)(1+3+5+..+99)—(2+4+6+ ... + 98+ 100), oreer: —50.

VIL Hloaseacine HTOTOR YPOKA

Ypoxk 7. Toxnecraa
Leas: pame nonaTre TOXASCTBOHHO PABHEX BHIPAXKCHMI #1 TOXALCTEA.

Xon ypoka
L CoolsuicHRe TEMbI B BEAR YPOKS

1L IlosTOpenue u 3axpennenne npoineanoro mnpma

1. OTseTE Ha 8ONPOCHL MO HOMAIMHEMY 387AHKIO (parfop HepemennbIX
3asa4).

2. KoHTpONIL YCBOCHHS MaTEpHANA (NCHMEHHBIH onpoc).

Bapuaur 1
1} Ralite dopmynnporky (anreGpaHueckylo M GIOBECHYIO) NEPEMECTH-
TE/bHOro CBOHCTEA ANA CAONKEHNR H YMHOMCHNS,

2) Buyncnute HanGonee paRUMOHANLHLIM COCOBOoM:
2) 7,63 +241 + 2,59+ 237;
317 44 23
2223 3 34
3) Boiuncnute 3uauchna supakenns: (3—a)+(a-2)+(4-a)+(a-1.
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Baprant 2 '
1) JMaiire dopmynuposKy (aArefpaHIccKyio H CROBECHYIO) COMETATENE-
HOMO CBOICTEA A CIOMEHHR H YMHOKCHRA.
2) BurupcAuTe HauGonee pauNoRANLHIMM cnocoboM:
a) 3,82 + 1,58 + 3,42 + 6,18;

7 19 22 18

D671

3) Bormcnute sHaveHnA suipaxcand: (2—-5)+ (@ +5)+{4-b)+(b-3).

1. HayuenHe HOBOIO MATEPRAIA

TTpunep 1

Haflnem sHaveHus ABYX anreGpamticckux supascnnii *u5x-6 npu
OBHOM H TOM e SHAMCHHH TICPEMCEKHOH, smMep, x = 1. CooTReTCTREH-
HO noNYYacM SHAYCHHA FTHX Bupaxennfi: (1)’ =11 5 - 1 - 6 =-1. Bamso,
YTO COOTBETCTBEHHLIC 3IHAMCHHA BhIpakcHwii ne paenbl. Teneps Halimem
COOTBCTCTREHHLIE 3HAUEHHA ITHX BuipaxcenHii npu x = 2. Tlonyuacm 3Haue-
Hus: (2F = 4w 5+ 2 — 6 = 4. B 370M Cly9ac 3HANCHHS BLPAKCHUIE PABHLL

CymecTyi0T H TakHE BHPRKCHNE, COOTRETCTBEHNLIE SHAMECHER KOTO-
PHX PABHM PR JOGX ASMYCTHMBX JHATCHHEY nepeMennnx, Takwe
SLPAaKEHH HAZHIBAWOTCS TORASCTECHRO PABHLIMR.

Ilprmep 2

a) {To nepeMecTHTEALHOMY H COMETATCILHOMY CROHCTBAM CJTOKEHHA BHI-
pokenis a+ b+ b+at o la+ b+ a+(b+ ) (a+c)+ b v Tax nanee
SBAAIYTCA TOXKRECTBCHHO PABHLIMH [IPH BCEX SHAYEHNAX 4, b H o.

6) Mo ocHoBHOMY cBolicTBY ApODH BLIPRKCHHA % H % KBARIOTCH TO-

Y bee

ROSCTBEHHO PABHLIMH NPH BCEX JOMYCTHMBIX 3HAUCHHAX NEPEMEHHBIX a, b U
€, TO €CTh NpB MobbIX 3Havenuax a, & (kpome b = 0) u c (xpome ¢ = 0) unn,
Kopoue, npu b =0 | ¢ 20,

B) o octomsomy ceolicTey Apofn BHIpaxenns
2-a-b
(a-1)-(6-2)

PasencTno, CONIMBAIOHISE ABS TORISCTRCHNO PABEEIX BLIPMUKEHRN,
HAHIERTCE TORAMCTEROM.

10-a-b
5.(a-1)-(b-2)

SAAAIOTCE TOXACCTECHHO PaBHKIM Npu @+ 1 1 b #2,

Hpuuep 3
PaBeHcTna:

_ ac_a 0-ab __ 2ab
8) a+b+c=a+(b+c), 6) ot B) 5@-D-0-2 @-D-6-2)

SARANIOTCH TOMACCTBAMH NPH BCEX JOTIYCTHMBIX 3HAYCHHAX NEPEMEHHBIX.
Bepubie WRCI0BLIC PABEECTBA TIKNE CHNTAIOTCR TOMRCCTBAMHE.
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Hpxwep 4
Papencrea:

AGI-5:4=2-1; 6)(1 +2+3 +4):5=2%—2 asnaorcs TORASCT-
BAME.

IV. 3apanme na ypoxe
Na 85 (a, 6); 86 (a, B); 87 (a, 8); 88 (a, 6); 90 (a, 8); 91 (a); 92 (a); 93 (a,
6); 94 (a, 6).

V. KouTposabRbie BONPOCH

— Kakde 3uauenHs anreGpaMuecKHX BHPAXCHWH ABNAIOTCA COOTBETCT-
BEHHBIMH?

— MOryT NH COOTBETCTBCHHEIE SHAYCHUA BHIpACHUi GLITL 8) PABHLIMM,
§) nepanubiMu?

— Kaxne prpieHus HAIMEBAIOTCH TOXKAECTRCHHO paBHEIMKU? Tlpuseaute
MpUMEPLL -

— Kakoe paseHcrso HeaniBaeTcs ToxaecToom? pHscanTe npuMepsl.

— B xaxomM cnyuae wucnoeoe papexctso Gyaer Toxnecreom? Ipusenure
NPHMEPHES,

VL 3anaame Ha oM
94(1'&8)5(nsr);86(5.!'):87(6,1"):88(».1');90(6.1‘);91 (6); 92 (6); 93 (e, 1);
B,T

VII. Tropueckue 3aga0Es
1. [IponepbTe, ABTMOTCA JIH TOKICCTBEHHO DABHHMNK BHPAKCHHA
8) (@-3)-(@+2) n a*~a-6

6) (a+3)(a~-2)n a* -2-a-6;
8) (a-b)-(a—2-b) u &*—3-a-b+2-b%;
r)(@+d)-(a—2-b) u a*+3-a-b-2-b.

2. TpH KaxHX AOTYCTHMEIX 3HAUCHHAX NEPEMEHHEIX PABEHCTEA SBNRNOTCH
TORASCTBAMM:

a) 2-a-(a-2) __a . 3.-a-(a+3) =3-a‘
2-(a-1)-(a-2) a-1’ @+D-(a+3) a+l’
5:(a-b) 5 . 2-b-(a=6) _ 2-b

@b a3 D G-6@-38 a3b
3. Vekaxame 3uavenns NEpPeMEHHbX, NPH KOTOPHX PaBHH COOTBETCT-

BYIOUTHE 3HANCHNT BHIpANSHMH:
a) 2:x+y H x+3-y; 6)3-x4+3-pu2-x+2-y;

B) 4-x+y u2-x+2-y; D3x-yu2x+y,
VIIL. IloaBeaenne RTOrOB YPOKA
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¥pox 8. Toxnecrsennnie npeolpasoBAHHA BhIPAKCHMH

Iean: pare NOHATHE O TOXRACSCTBEHHEX NPeolpaioBaAHKAX Bhipakennii #

HaNOMHBNHTS © NpocTefiunx npeolpalosannmL.
Xoa ypoxa
L Coolmenne TeMI H HRTR YPOKA
IL, IToBTOpCARE EPOiNCHBON0 MATEPHAIA
1. Ocuosusie BOUSTHN

- ITpumep 1

Hcnomays pacnpeaenurenbhoe cBolicTeO, MpH BCEX 3HAWCHMAX nepe-
MEHHMX HAHAACM 3HAYCHHE BHPIKCHHS:

a:(b-c)+b-(c-a)+c-(a-b)=a-b-a-c+b-c-b-a+c-a-c-b=

=a-b-a-c+b-c-a-b+a-c-b-e={a-b-a-b)+{(-a-c+a-c)+

Hbc-b-¢)=0+0+0=0.

[Ipn pewenun 3a0aud ORUO TAKKE HCMONE3OBAHO NEPEMECTATSIbLHOS
ceoiicteo; b-a=a-b, c-a=a-c, c-b=b-c ¥ coverarennHoe caolicTeo. B
pe3y/LTaTe BHIYHCAEHHH W 3aMeHbl BHIPAKEHA! TOMAECTBEHHO DABHBIMH
BHp&XCHHAMH GRUIO OUIYMEHO, ¥TO NPH BCEX 3HANECHHAX NEPEMECHHLX 4, b o
€ BANNOE rpomo3nKoe pupixenne a-(b—c)+b-(¢—a)+c-(a-b) pasno 0.

Iameny OfHONO BMPAKEHHE APYTHM, TORACCTBEHEO PABHLIN ¢MY Bhi-
paxeHneM, BAILIBRIOT TOXAECTEEHHLIM Opeofpa’oBalieM WJIN NPOCTO
upesbpasonanneM BLIpARCHRN, TOXICCTECHHHE BPE0GPAIOBARNS Bbipa-
MeHMH ¢ NEpeMCHHEIMM BHNOTHAIOTCA NA ocHeme cholicTte nelicTanii uan
qHeNaME (BRAIOUAS H APOGH).

ToxpaccTennne mpeslpazopannx BLpamennd HCNOILIYIOTCH NPH
peinennN MHOTHX AITeOPAHUCCKHX IRARY. C HEXOTOPHIMH TOXIECTBEHHLI-
MH [peo0PA’OBAHHAMH LIKONBHHKH YK€ 3HAKOMb: TpPHBEACHHE NOA0GHBIX
MNEHOB, PACKPEITHE CKOGOK, cokpaitenne apolel. Hanomuum mpasuiis Bhi-
NOAHCHHN HOACOHMX Npeolpaioaanuif,

1. lNpu npueesesnn nNoRolMLIT WACKOB HANO CTOXHTL HX KOIPHLM-
€HTH H Pe3YALTAT YMHOKHTD Ha obiyio GyKBEHHY10 YBCTE FTHX LACHOB.

Tipusiep 2
Hcemonpsya pacnpenelHTeashoe ceolicTso, npupcaeM noao0Hbie WiCHL B
BLIPOKEHHN;
7-a-b-3-a-b+2-a-b-5-a-b=a-b-(7-3+2-5)=a-b-1=a'b

2. Ecnn nepea ckofiaME CTOHT 3HAK «ILENCH, TO cx06KH ONMYyCKRIOT,
COXPANNR 3HAK KARAOe CAATRAEMOT), BXORUMICTO B CKOOKH.
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TTpuwnep 3
Packpoen cxolxs, BCTIONE3Y COYCTATEALHOE CBOHCTRO, B BRIpAKeHUN:
5.8 +(1-b-2-cM)=5-a*+7-b-2-C".

3. Ecnix nepen exo0KAMME CTONT JHAK <MHEYCH, TO CROGKH OMYyCKaNOT,
HIMEHAN INAK KAXKANG CHArAeMOro, BXOANIICTO B cmﬁm, HA MPOTHRO-
TOIOKHLH.

Tpusep 4

Packpoem ¢xolic, HCOOAB3YR MPHBCAESHHOES NPABIIIO, B BLIPAKEHHH!

5@ —(7-b-2-*)=5-a*-7-b+2-¢.

TTpu yrux npeeGpazoBaHuax Gblin HCNOAL3OBAHLI PACTIPEASAHTENRHOC H
coucTaTeNbHOS CBoiicTea. Bropoe cnaraemoe —(7-b—2-¢') moxuo 3anu-
cath B e npoissenacnn (—1)-(7-5-2-¢*). Torns nonyuses:; '

5@ =(1-0=-2-c")=5-a +(-1)-(7-b-2-*)=5-a"-7-b+2-C.

4. lips cexpamennn ApofE ee UNCINTENL N JHAMEESTENL MOXHO
PARCIINTL HA SAHO B TO M BLIPAKENNE, HE PABROC YA,

Hipumep 5
J-a-(a=5)-(a+3)
Cokparum 2poBe e a—5)-(a+3)
MCHATERD PAazACANM Ha BhIpmxeHre 3-(a-5)-(a+3) (npu 3TOM a#5
3-a-(a-5)-(a+3) w2
15-(a=5)(a-3) 5
110 PABHL! NP BCEX JOMYCTHMEIX 3HAMCHHAX NepeseHnoll, To ecTe IpH @ £ 5
Mae-1,

. AN TOr0 ee UHCIMTENbL H 3Ha-

a#—{)H noryuns %.Bupmum TOMDECTBEH-

IV. 3axanne ARG y9amuXCA WA ypoKe

Bunonmam: ynpaxnenni: Me 98 (a, 8); 100 (g, B); 102; 103 (a, 6); 104 (a, B);
106 (a, 6); 108 (5); 109 (a): 112 (a, 6); 114; 116 (6).

1. Joxamure, uT0 NpH moboM 2HAYEHHH mMepeMEHHOH BhipaweHHe
3:.(2-a-1-2-(3-a-5) pasHO nocTOAHHOH BETHMHHE,

2. Cokpargre apobu:
2 3-_a; " 6) 2-a-(a—3); B) 6-(a—3)-(b—l)‘
7-a 4.(a-3)-b 3--D-(a+4)

Hpu kaxux 3uaueHnax nepeMetnmx npeobpasopanng Gyayr Towaecr-
BCHHLIMUMT

V. KoRTpoabaLi¢ BONPOCH

-~ Y90 TaKOE TOXRAECTREHHOC NIPe0OPA3OBAKHE BRPAKEHHAT
- Kax npxpoaaTca noaobnsie wieisbl B BHPAKCHANT

— Kax pacxpeiBaotcs cko0xH ¢0 3HaKO0M «auiocH?
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— Kak packpraBaoTcs CkoSkH €0 3HAKOM «MHHYC»?
— Kax MOXHO cOXpaTHTE Jpois?

VL 3ananne ua noM

26 98 (6, r); 100 (6, r); 103 (8, 1); 104 (6, 1); 107 (6, ); 109 (6); 112 (B, T);
116 (). .
1, Joxakure, uro puipaxenne 6-(3-a+2)—-9-(2-a-1) ue 3apMcHT oT
nepeMesnoli ¢ H parHO NOCTOAHHOH BeNHYHHE.

2. Coxparture apobn:
a)ﬂ' 6 3-a-(b—c) 5 S{a-1-(c+2)
215" T 15 (d=c)-(a+1)’ 15-(c+2)-(b-3)

Tipu xakux 3HAYEHHAX TiepeMEHHLIX npeobpazopamne SyayT TORAecT-
BEHHBIMH?

VII. Teopueckue 3a0aHAR
1. Pacxpoiire cxo0kH B BLIPaRESHRAX H YIPOCTHTE BHPIKCHHE:
a) a={a-(a+(a-1)))
6) c+2-(c-3(c-1))
2. Noxanmre, 4TO BHPANCHNS BE 3MBHCAT OT NEPCMELHEX W PaBHO No-
CTORHKOH BeJIHYMEe:
a) (a-b)-(a+2-b)y-(a-b)-(a+b)+b-(b-a);
6) (a+2:b)(a+3-H)—(a—b)-(a+b)-b-(7-b+5-a).

VIIL. IloaBeacuNe RTOIOD YPOKA

Ypoxu 9-10. Kontpoannas paGora M 1
no Teme «MncaoBne R anrefpanveckse BoIPAKeHEsA.
ToxaecToenuRIe MPeoOPAIOBANEN BHIpANEHNID

Koutponbias paGora cocTapiness B MeCTH BpHAHTEX (BapuanTw 1, 2 —
caMble HPOCTLIE, BAPHAHTH 5, 6 — canme cioxusic). CTeneHh GIOXHOCTH
MCHACTCA He CHMIKOM pesko. TlodTomy MOKHO pEXKOMEHIOBATL CICAYIOLHET
KpuTepHil OlISHIH: OpH peuleHuH BapaaTos 1, 2 oueAxa 3 crasuTes 8 Mo-
Guie TpH PEINCHHKIC 3A710MK, OUCHEA 4 — 34 “ETHPE 33AA9H H QUCHKA 5 — 34
navs 33729, OfHa 334398 A36T [IKOIBHHKAM HeX0TOpylo chRoboay BuGopa.
pR Tex e KPATCPHAX OUSHER 34 PEUICHHC BAPHAHTOB 3, 4 Jo0apnterca K
nalpannnM Ganam pononnuTensio (.5 Ganna; 3a peniesne BapHanToOR 5, 6 —
Aonoaunrennio — 1,0 Ganna (10 €CTh OLICHKA 5 CTABHTCA yX&e 34 4 3a7a4H).
Bee 3anaun B BapMaETe IpHMEpHO paBROnCHHH. Moxer GWTh HeckonbkO
TAKENeE 37349K 5, 6,

Tepen nposcaeHnes KOHTPONRHON palorw yssumxcd uenecoolpasHo
O3HAKOMMTE ¢ KPHTCPHAMA OUCHKH H Pa3HOH CNOXHOCTEIO BAPHAHTOR. Bh-
Gop papuawTos MOMeT OHT: OCYIIECTBICH YUHTSNCM WIM TIPSEOCTABNCH
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yHaUMMCA (B ITOM CAY4AS NPCANIONArAcTCA HANHYHS KOIMPOBANEHOH Texumn-
KH 8 wxone H HilbITouHoe KWHYecTBo 3azannil paboru). Tlpn nanwawm
TaKOH TEXHWUKH B Knacce HA CTCHAC (NOCHE YPORR-Pasfopa KOHTPONBHON)
MOXET OBITH BHBCIICHO PeMeHHE BCCX SAAAY LISCTH BapuanToB. Pasymeerca,
pazo0pars TAKOe KOIHMECTBO 3aA34 HA YPOKe HEBOAMOXRGI0 (18 H He HYXHO).
Korrponmeias paGota paccinrana Ha asa ypoka. Ilps npoBeacHHH koH-
TponbHok paloTsl 38 oZHU YPOK HEODXOIHMMO COKPALICHAE KOANIECTRA 3aaY,

Bapuant 1
1. Hallngre suavenne BHpIKEHHI 2l-li—51'22-
' 13°9 "6 12

2. Boiuncnnte 3HaueHna ulpawennti ¢-3-b u 2-a—b npu b=-5 w
CPABHUTE HX,

3. fTers xynun nats Terpane no 2 py6nell u Tpu ansGoma 1o b pyGiaci,
CocrassTe BRIpAKEnHe J)IA CTOMMOCTH noxynkd, Haiimare cromMocts no-
kyuku apu a= 10,3 1 b= 16,8.
3:a-2:b

4, Yeamute JONmyCTHMbIC SHANCHHA TEPEMSHHBIX B BEPAKCHHH Y

W HailguTe ero aHavenne npy a=17 & b=—l%.

5. Onpepenure 3Hax Bupakenna 13-x+17 - (8- x +14)+ (5-x-2).

6. HOKMKKTE, YTO CYMMa TPEX NOCNCAOBATCABHBX HATYPANEHHX “HCEA
DENHMTCA HA TPH.

Bapuast II
1. HaiiauTe 3HatcHIE BRIPRKEHHA 3—2—-11—4-1—-1l
) n7 312

2. Burmcawne 3HaueHun soipaxennii 2-a—3-b n 3-a—-b npa ea=8 u
b==3 HcpaBHHTe NX.

3. Ons xynuna mects Terpanel mo g pyGnedi n yernpe amGoma no b
pyoneii. CocTasrTe BHpaXKeHMe AnA CTOMMOCTH moxynxku. Haliante crom-
MOCTh IOKYIIKH NpH 2 =9,8 1 b=14,4.
4.a~3-b

4, YKxaMTe 20NYCTHMELE 3HAYCHHA NepeMetHbX b BLpOKSHUH 212.5
% Halimure ero snavenne npu a=12 u b=-%.

5. Onpenennre 3nax Boipaxenns 19-x4+22—(14-x+15)+(5-x—8).

6. Jokaxure, UTO CYMME TPEX NOCHGNOBATCHLHEIX HATYPANBHEIX RE4ET-
HBIX YHCEN BEITHTCA 1A TPA.

Bapsaar 11}

13 .15 1
1.H 40 % =20.| f=i =2 |4 3=-1,5.
afimiTe % OT YHCAa g [53 7723 7) 3
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2. Bruncimre 3naveHna suipaxennli 3-a—2-(b+c) 0 a+3-(b+c) npu
a=5ub+c=3 H CpaBHATE HX.

3, Toean exan Aga 9aca ¢O CKOPOCTLIO Vi KM/H, 33TOM CACNAN YACOBYIO OC-
TAHOBKY H €XAN Sllie TPH YAcA €O CKOPOCTHIO ¥ KM/u, COCTaBLTE BhIpIKEIHE
Ins cpeasieit cxopocti noesaa. Haliaure cpemmnow ckopocTs mpu v = 50 0
® =60 kmiu,

4. B BHIpRKCHHY

6:a+4-b-3-a-b
3.a+2-b

VYEOKHTE AONYCTHMBIC 3HAYEHHA

MEPEMCHHLIX B HAHAUTE ero 3HAUEHHE TIPH a=-§- H b=%.
5. Ipy KaEHMX HATYPANLHLIX SHAYEHHAX HepeMeHHOH a 3HaveHHe BLpa-
wenna 3-a-2-(a-3-(a—-1))-4 orpunarencho?
6. Ono YHCNO NPH ACAEHHA Ha BOCEMb AACT OCTATOK TPH, APYTOE HHCTO
Npy ACNEHHH HA 9ETRIPS JACT OCTHTOK OINH. JlOK&XHTe, YTO CYMME THX
YHCEN JIENHTCA HA MeTHpeE.

Bapuaur IV
1. Hadtasre 25 % ot wmena a=10- [71-3-41 5] ~slas
: 56 36) 3"

2. BuvschwTe 3naucHHS Buipaxenuit 4-a-3-(b+¢) B 2-a+4-(b+¢)
npH a= 1 nb+c =2 u cpasunrTe HX
3. Toesn exan TpH 4aca O CKOPOCTRIO Vi KM/U, 38TEM GISHAN TPCXYACO-
BY10 OCTRHOBKY M €XAN CUIS MCTHPE TACA CO CKOPOCTaIO ¥ kMfy. CocTaBsTe
BLIpKEHHE An8 cpeneil cxopocTd moespa. Hadipume cpenionn cxopocts
npH ¥ =40 1 v = 60 xmf,
4.a+6-b-3-a-b

4, B phipaxennH Za13b YKREKHTS AOUYCTHMEIC 3HAYEHHA

nepeMerHbIX H HaiiayTe ero 3HaueHHE IPH a=—;- " b=-§.

S.Hpumxwypmﬁummnepmeﬂnoiammmpa-
weHrd 5-3-(g—~2-(a+1))-9-a nonoxurensho?

6. OIHO YHCNIO NPH JeleHHH HA AECATH JAET OCTATOK TPH, APYNOe YHCHO
ApH ACHCHHY HA NATH AACT OCTATOK 1pa. JOKEKHTE, Wro CyMMA ITHX HCEN
JENKTCA Ha NATH.

Bapuanr V

1. Mpencrasus kakayio APOSE B BUIE PASHOCTH ABYX. npoﬁeﬁ naitaure
1 1 1 1
3H3 BPAEEHI —— +—— 4+ = + .
e 127237 3.4 " 99100
2. BUYHCIHTE SHaueHUA Buipaxkernit 3-a—5.b+6-¢ u 2-a~3-b+4-¢

npH a+2:¢=3 0 b=4 cpapHuTe ux.
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3. Karep ¢ cofcraerHoll CKOPOCTBIO # KM/Y ABHRETCA N0 PEKT (CKOPOCTh
mmuqu}mmmmmmonnomemuoumumnpmn
Teucnna. CocraniTe BHpaXKeHue Nad cpeAHei ckopocTH Karepa. CpapHHTE
CPEAHII0 N COBCTREHHYIO CKOPOCTH KaTepa.

M YKAKHTE NOTYCTHMHE 3HAMCHHN Nepe-
3.5*+2-a-b

MEHHBIX W HAl{AHTE ETO 3HANCHHE NPH a = -b,

S. [py xaxHXx HATYPANBHEIX IHAUCHMAX NEPECMCHHOIN ¢ anaueHuc BHIpa-
wennst 3-(0,7-a+0,8)+6-(¢-2:(0,4-0+1,2)) orpunarensio?

6. MOXeT JIN CyMMa NINTH NOCASAOBATSALHNX HATYPWIBHHYX icen GuTs
NPOCTHIM HUCAOM?

4. B BuIpaOKeHHH

Bapuaur VI
1. {TpepcTasue kKDY ADOGE B BEAC PA3HOCTH ABYX Apobeii, naiinure
suamslmenml:rameumli i-n-i 2

13 35 5.7 "V og0r
2. Buvucaure sHaucHHs Bupawensn 6-a=4-6-2-¢c 4 3-a-3-b-c¢
npa 3-a~e=2 1 b=3 u cpapuuTe HX.
3. Karep ¢ coberaennoif ckopocThio ¥ kfy NO pexe (CKopocTs TeUeHHS
v kM), Katep npomnkii Tpi 4aca O TSHSHHIO M NATH YACOB RPOTHE Teue-
uia. Coctapste BhipakeHue ana cpearel ckopoctn xatepa. CpasHure cpel-
HIOI0 ¥ COBCTBEHHYIO CROPOCTH KATEPS.
a+2-a-'b
4. B BMpaseHNH ———— YEAXKNTE AONYCTHMBLIC SHANCHHN Nepe-
45* +3-a-b
MeHHLIX H HatiauTe ero 3HaveHne npie a=-b.
5. [pit xaxux HATYPANBHMX JHARCHHAX G SHASCHAC BHIPAXCHHA
2:(0.8-a+1,9)( }+5-(a-7-(0,3-a-0,2)) nonoxurensHo?
6. Moxer AM CYMMA MCTHPEX NOCACHOBATCHABHLIX HATYPUILHEIX YHCCN
LT MPOCTHIM THCHOM?

Ypox 11. Ananu3 xorTpoasholi paboTa

Xon ypoka

I loasenenne HTOTOB KONTPOALHOE paboThl
1. Pacnpcaeneunne pabor no BAPHAKRTAM H PesynbTATH pellielna. Yaobno
JAHHLIE 3AHOCHTE B TAlNHUY (A% Kaokno#i Naphl BRPHAHTOR).

26 sanaaw/Hrors 1 2 3 ses [ ]

+

5
1
1
|

+
%]
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Ofo3uaveHuR:
+ — YUCNO PEIIMBUINX 380a4Y NPABMITBHO WIIH IIOYTH NPABHAELHO;
& — YHCAO PELIHBIINX 33A8YY CO JHAYHTEALHLIMH HONPEMIHOCTAMY;
— — YHCRO HE PENIHBITRX 3a1a4Y;
"} — 4HCTIO He PeABLIHX 33A84Y,
Bapwante! 1, 2 — 8 ywairuxea.

2. TunuvARNe olnbXY NIpY peweHny 3anaY.
3. 3apaun, pussasuiie HanGonbmpe TPYAHOCTH, M HX pasbop (yunTenem
HIH WKOALHHKAMHR, PCIIHBIIEMH 3TY 3a3aUY).

11, Pa3fop 38037 BAPHAMTOB
Bapasnr 1

11

2. Tepsoe Buipacue Gonsiue.
3. 5-a+3-b; 101,9 pyGaeii.

4, a=-b;405,

5. 3uax «wmocn.

6. NokazaHo,

L1 Bapuswr I
2. Bropoe spipaxcHne Gonpine,

3. 6:a+4:-5; 1164 pyGneit.

4. a=-2:b;315.

5. Juax «umycn,

6. Hoxazauo.

Bapmant I
L 10,

2, Bropoe Buipmkctine Sonbue.
3, 1’1!11’1'2.;46 KM/

4. a#-z-b; 2
3 3
5. a=1.

6. Noxasano.

Bapmant IV
1. 4.
2. Pabuni,
3. 3—"3%'-1;36“«1
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3
4 aw->-b;16.
a3

5 a=1.
6. Noxazauo.
Bapuant V
1.
Penenne

TpencTaBumM xaxayw npobs B BHAE pa3HocTH ABYX ApobGeii. Toraa nony-
woom 4+ L +_L_+(l_l]+[1_l]+(}__l]+
12723 3.4 o001 2 \273) 37

[:l]llllll 1 1 1 _9
t =1 =

99 100/ 1 2 2 3 3 4 99 100 100 100

Tipn 3TOM B CyMMe COKPAIIAIOTCA BCE CAATBEMIES, KPOME NEPROTD H Mo~
CNCOHEND,

. 9
(Omsenz: 100')

2,

Pemenne

TpeoGpasyeM BAMHLIC SHIDAXKEHHA, HCIKVIL3YN CBOHCTBA apRdMermtie-
CKHX JpeiicTeuif, B Hailnem X npu o+2-c=3 u b=4. HNomyusem:
3.-a=5b+6.c=3.a+6c-5b=(3-a+6-¢)-5-b=3-(a+2-¢)-5-b=
=3-3-5-4=9-20=-11n 2-a-3-b+4-c=2-a+4-¢c-3-b=
=(2-a+4-c)-3-b=2-(a+2:¢)~-3:b=2.3-3-4=6-12=-6.

TIpy AAHALE 3HAMCHIAX NEPEMCHULIX BTOPOE BHpAXCHRE Sonbue.

(Omeem: sropOe BHIpaAXCHBE Sonpine.)

3.

Petuenue

TNo onpeneneHnio CPEUHAS CKOPOCTL ABHNKCHHA PabHA OTHOIUEHMIO
npofineHHONO MYTH K 3ATPAYCHHOMY BPCMEHH. 34 NSTH YACOS ABIKCHHA NO
TEHEHHIO CO CKOPOCTLIO # + v KATEP MPOMNLIN PACCTOAHMEe 5-(4+v) KM H 32
TPH Maca JBHXEHUS MPOTHE TEHEHHA CO CKOPOCTHIO # — V OH NPOMALLT pac-
croanwe  3-(u-v) kM. Beero kamep MPONIUT  PACCTONHHE
5:+v)+3-(u-v)=5-u+5-v+3-4-3-v=8-u+2-v. Ha 3107 myrs 6uino
ROTpadeHo BpeMa 5 + 3 = § uacop. Torna cpeaHas CKOPOCTh KATEPA PABHA

—8 “;2 v_%+2Tv_ +I Sonsbine cobereennoll ckOpoCTYH KaTEPa,

{Omsem: u+%,cpennmcxopom6anbme.)
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4.

Pewuenue

JnA BLpaKCHAA M Aon}cnmuun IHAMEHHAMH TICPEMEHHBIX
3-b*+2-a-b

GyAyT TAKHE, NPH KOTODHIX SHAMCHATENh He paseH HyMo, TO €Cth
3-52+2.a-b20 uw 5 (3-5+2-¢)#0, i 520 n 3-5+2-a%0 (o0

CTh aae——;--b). MoaroMy RanRoe BRPAKEHYUE HMEEST CMLICH IPH BOEX 3HA-

4enNsx g W b, yaosnereopioux ycnosHsM bw0 M aaﬁ-%-b. Haiipem

(BF +3-(-b)b _

SHACHIE BLIPIICHHA IpH @ = b oy e 2 () b

_(b)(b)-3- b -3 2.5 _

= -2,
3.5 -2.4 b b
(Omsem: b0 u a#—%-b;-z.)
sl
Pesienue

CHavana YNpocTRM AGHHOS BHIPAKCHME, MOONEPERHO PACKPLIBAA CKOOKK
(HawWHAA ¢ BHYTPEHHMHX) H NpHBOAA nopotnsle wieHsl. [lomyuacu:
3.(0,7.¢+0,8)+6-(¢a—2-(0,4-a+1,2))=21-a+2,4+6-(a-0,8:-0a-2.4)=
=21-a+2,4+6.(0,2-a-2,4)=2,1-a+2,4+1,2-4-14,4=33-a-12.

3unueHHA TOTO BUpaXeHHs SYAYT OTPHMUATENLHLIMKE NMPH RATYPANBHEX
sHaMeHHax a=1; 2; 3.

(Omgem.a=1,2;3.)

6.

Pewenue

{IaTh DOCNENOBATENBHEIX HATYPANLHLIX YWHCEN MOXHO 3aIlHCaTh B BHIS:
a n+l, n+2, n+3, n+4. Hx cymma pasna;

a+(n+D+(R+2D)+(r+D+(n+4)=5.-n+10, Tax xax B 510l CymMme

KBKAOC CAAMACMOE KPaTHO 5, TO HX CYMMa REAHTCA HA 5, TO eCThL YHCNO cO-
cragtoe. FloaToMy cyMMa NATH NOCNEAOBATENLHBIX HATYPAABHBLIX SHCEN HE
MOXET OBLTH TPOCTHIM YHCIIOM,

(Omeem: ne moXer.)

Bapmanr VI
1.
Pewenue
peacrasum kaxayio ApoOb B BUAC patHOCTH ABYX Apobeii. Toraa nony-

2 2 2 2 [1 1] [l l) [l 1)
HREM —— o b —— ..+ = |+ === ] === [+ ...
1-3 3.5 5.7 99101 \1 3 35 5 7




r_13)11.1.1.11 1'111100
99 10] 133557"99101 101 101

fIpy ITOM B CyMME COKDAILIAIOTC BOC CIIAraeMuie, KpoMe MEPBoro  no-
cAeaNero.

(Omeem: 57 101 o)

2,
. Pewenue

TpeoGpasyem AaHHLIC BHIPAEHUN, HCMONB3YS CBOICTBA apHmETHye~
CKHX ackicTeni, H nafinem ux npH 6-a+4-b-2-c=6-a-2-c+4-b=
=(6-a-2-c)+4-5=2-(3-a-¢)+4-b=2.2+4-3=24+12=16 n
3-a-3-b-e¢=3-a-c-3-b=(3-a-¢)-3-4=2-3.3m2-9=-7,

[ipn AaHHBIX 3HAYESHHAX NEPEMCHHLIX NEPBOS BLIpakeHHe Gorbiie.

Oteer: nepeoe BupmxeHne Honbie,

3

Pemenue

Mo ofnpenencHUIO CpenHAs CKOPOCT: JABHKCHHS PABHZ OTHOILUCHHIO
NpoHiIEHHONO NYTH K 33TPAYEHHOMY BDEMEHH. 33 TPH 4aca ABIKEHMA IO
TEMEHHI0 CO CKOPOCTLIO &1+ V KaTep Nponnsin paccrogiue 3-(u-+v) kM 2a
PATL YACOB ABWAKEHHA NPOTHB TCUEHHA CO CKOPOCTHIO % —V OH NPOTILA
paccrosHHe S5-(u—-v) kM. Beero xarep HPOMIMA  PACCTONHNC

3-(w+v)+5-(u-v)=3-v+5-u-5.-vy=8-u-2.v, Ha a1or nyts 6uno no-
TpaueHo Bpema 3 + 5 = 8 uacos. Tomacpe,unmcuopocrsmepapasna
8- u-8-2 v Ssu 28v_u__£ " 5 oik

{Omeem: u-%,cpenmuwpommbme.)

4’
Pewenne
a@+2-ab .
Ans sEIpAKENHR ——————- AOMYCTHMBIMH 3HAYEHHAMH NEPEeMEHHLIX
4-5°+3-a-b

GyAYT Tak#e, UDH KOTOPHIX 3HAMEHATCI HE PaBCH HYMO, TO ©CTh
4.5 +3-2-b%0 wn b-(4-5+3-a)#0, w b=0 u 4-b+3.a#0 (r0

£CTh a#—%-b ). floaTomy JanHOS BRPAOKCHNE HMCCT CMBICI IPH BLEX 3HA-

vesnax 4 H b, YAORNETBOPKIOIIMX YCloBHAM b# (0 u at—%-b . Haiigem
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(=bY +2-(=b)-b _

uaCHHE BLIPDKCHHA NpY a =—b . Tomywacx: 4-* +3-(-b)-b

IO GO T L et 2 i S
FWERC T N

(Omgem: b=0 R a#-%-b ;-1)

5,

Pewenue

Chxavans YIpoCTHM JAHHOE BHPXCHAC, NOOYSPEAHO PACKPLIBAS CKOOKH
(vawmpas ¢ BHYTpewHux) ® npusoas nogoOmme wacHn. Iomywueea:
2-(0,8-a+19)+5-(a-7-(0,3:2~0,2))=1,6-2¢+3,8+5-(a—-2,1-a+1,4)=
=L6-4+3,8+5.(-11-a+1,4)=1,6-2+3,8~55-¢+7=10,8-39-a.

3HAUCHHA ITOTO BHPAXCHUA OYIYT NONOXHTENLHBIME (IPH HATYPANLHEHX
sHaueHHRx ¢ = 1; 2.

(Omeem:a=1,2.)

6.

Pewenue

Yernipe NOCASAORATENLHLIX HATYPANEHKX YHCAA MOXKHO 3ANHCATL B BRIE:
a, n+l, n+2, n+3. Hx cyMma pasna: n+(n+D+n+2)+(n+3)=4-n+06.
Tak kax B 570# cyMMe RBKACE CRArAEMOE KPATHO 2, TO §1 UX CYMMa JEAHTCS
Ha 2, T0 ecTh UHCRO cocTaBHOe, TIoaToMy CyMMa Y4eTHpeX NOCNenobarelb-

HBLIX HETYPANBHEIX YHCEN HE MOXET GLITS NPOCTHIM YRCHOM.
{Omaem: ue moxer.)

§ 3. YpaBHeHne € OfHOW nepeMeHHON

Ypox 12. YpaBHeHue B ero KOpHK
Ifens: pats nousTHe 06 YPaBHEHUH W €10 KODHAX.
Xop ypoxa
L. Coofmenne TeMbl ¥ RelH Ypoka

11, Mayuenme HOBOIO MATEPEAIA
CHavana paccMOTPHM HECKOIBKO NIPHMEPOR,
pumep 1
Keaapar uexoropore uvcia Gonswie camoro uWena Ha wecrs. Haltm
Aansce ahcno. TTycTh HEHIBECTHOE FHCND PABHO X, TOTIA €T0 KBAUPAT PABEN



Ypox 12, Ypaauerus t 880 KOpHU 59

2. YHcno x, YBEIHYEIHOE Ha LIECTh, pasio x + 6, Flo yenopwio 3azaun YHCna
** W x+ 6 panusL, Tlomyuaen panescTo X* = x + 6, cOApAAILEe NEPEMERNYI0
X, 270 pasencTs0 GYACT BEPHBIM HE [PH BOEK SHAYCHHAX X, 8 TONMBKO RPH TCX
IHAYECHUAX X, KOTOPLE AMINIOTCA OTBETOM 3a4aun. Taxoe PaBCHCTEO Ra3bl-
BAIOT YpABHEHHEM ¢ oastoli mepemennodt (unu ¢ ognoil mendsecTnoM) x.
Jlna peieHHst 380AUH HANO HARTH TAKHE YHCNAX, KOTOpHE 00PANIAINT PABCH-
cTBO X = x + 6 B BEPHOS. DTH THCNA X HAZLIBAIOT PeleNuIMM ypaBHenus
HAW KOPHAME Ypasnenus. Ypapnenne X = x + 6 UMeeT isa KOPHE X; =3
x3 = ~2, JelicYBUTCILHO, NPH NOACTAHOBKE THAMECHHA X = 3 B ypaBHeHHe
nonyyaeM BEPHOS YKCIOBOE paBeHeTso 32 = 3 + 6. Npk noaCTaHOBKE uncHa
=-2 B YPABHCHAE TAIOKE NOVTYUAEM BEPHOE PABEHCTEO (-2) =2 + 6.

Hpumep 2

Co cxnazia BEIBOGAT rpy3 OAHHAKORKIMH MBWUMHAMIL. Ecnu 3arpyanms wecr-
HAWUATL MAUINK, TO HA CKNBAC OCTAHETCH BOCEMBb TOHH rpysa. Ecam siarpy-
IUTL YCTHPHAIUATE MAIINK, TO HA CKNAAC OCTAHETCH TPHAUATE IB¢ TOHHGI
rpysa. Haiith rpyzonombemnocts opuoli MSIIMHW H BC rpysa Ha CKAaje.
Tyers x (T) — rpysonomsemuocTe oauoi Mamnuu. Toraa Ha mWECTHATRATL
MAWHH 3arpyxaoT 16x (1) rpyaa. Ecin x a1oit Bemmune 16x noSanum 8 (1),
OCTRBIIIMXCA HA CKNAAE, TO MEYSTHM BEC Py38, HAXOAMLErocH HA CKNAAC, TO
ecth 16x + 8. Tenept onuineM Bropoe ycnobde 3aaa4H. Ha uetnipanparm
MawnK sarpyxaior Hx (7) rpysa. Ecnd x aroif sennunne 14x gobasnte
32 (1), OCTABWIMXCR HA CKAAMS, TO NONYYHM BEC IPY38, XPRHALMETOCA Ha
cKnazne, To ecTh 14x + 32, [IpHpasnAcM BLIDAKEHNA ANA BECA TPY3A HA CKIa-
A€, KOTOPHIC NONYHalOTCA M3 NMEPBOTO W BTOPOTO YeRoswit 3anaqr. [Tonyua-
€M pageHcTBO 16x + 8 = 14x + 32, 3710 paBeHCTEO HA3KIBACTCA YPARHCHHCM
¢ opnoli HemamecTHOM x. YpapHenHe 16x + 8 = 14x + 32 nMeeT OAMH KO-
pens x = 12, TaK Xax NpH NOACTAHOBKE HTONO JHAYCHHA B YPABHEHHE NONYwa-
€M BEPHOS YHCAOBOE paBeHcThe 16+ 12+ 8=14- 12+ 32,

Yuuteiean npuMephl, CHOPMYIMpYEM 0CROBARIE BouNTHN. Papenicrso
Mexay ABYMA AATeSpAaNvIccKHME BLIpaeHHEMH ¢ oMol mepemennod
HAIHLIBANT ypasHeHnHeM ¢ oAHol nenspecTnOl.

Keptiem ypansenns Ha3sBIKIT IRANCHEE DEPEMEUNOil, NDE KOTOPOM
Ypansenue ofpainaeTcs B BEPHOE YHCIOROE PAREHCTBO,

B paccMOTPEHHbIX NPHMEPAX YPABHEHHS HMENH KOHSUHOE YMMCHO KOpECH
(apa meyt oauH), YpaspeHns TAIOKS MOTYT MMeTh GecKoHenHoe MHOKECTBO
KOpHeif Hiu BOBCE He HMETh KOPHEH.

Iipumep 3
Ypapnenue 7(x + 3) = Tx + 21, ucnons3ys pacnpeacauTenbHOS CBONCTRO,
MOXHO 38NHCETL B BHAS: 7x+7-3=7x-21 nau 7x+2i=7x+21. Buano,
470 ApA MOGeM I8 WEHNN X IEBAA HACTh YPABHEHHS paBua Npapod (To ecTs,
No CYTH, YPABHCENG ABASeTcE Toxaecrsom). Tloovomy moboe yucno x
Gyner xopHeM JAHHOID YPABHERHS (TakuX KopHe# fecKoneyHo MHOTD),
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Mpumep 4
Vpasnenne x° +1=—x KopHeli HE HMEET, TaK XaK NPH AOOLIX 3HAYCHM-
X X €ro Nesa 4acTs x° +1 nonoxurensHa (1o ects x” +1>0), a npasas
YACTL -- HEMONOMATEALHAS ( —x <0 ).
3aMeTHM, MTO OAHA K3 9aCTeH YPABHEHHI MOXKET H HE COACDKATH Nepe-
MCHHOIL

fMpumep 5

Pavesicrea:

a) 2x+7=3; 6) 5x-3=0; B) 3*-10x=5; r) 2x'-3x+6=0;
A 4=-x*+3x Taxwc ABARMOTCA ypasHetmame (a, 6 — anHelinne, 8-a —
KBanpaTHbie).

PemiNTe. ypabHeHNe 03HauseT HalTH Bre ero KOPHR HAN SOKAMMTD,
qre xepRell wer. YPABNeHNN, KOTOPHIC HMCIOT OAHH N Te K¢ KOPHH, Ha-
ILBANT PABNOCHALHMMN. YPAaBHCHHA, KOTOPHIE He AMEI0T Kopune, Taioxe
CUHTAIOT PABEOCHALHLIMA.

ITpurep ¢

a) Ypasuenua x*-5x+6=0 u (x—2)-(x-3)=0 seasorca pasho-
CHALNLIMH, TAK KAK KZKAOC HI STHX YpabHeHHH HMEET OfHH H Te Xe KOPHH
-x, =2 ’ x, =3 (npobepnTe CaMu).

6) Vpasucuus x*+5x=-3 B x+1==2 TaKNKe FRAAOTCA PABHOCHL-
MEIMH, TAK KaK KEXA0C M3 JTHX ypaswennii xopueli ne Hmcer (B HAX ncban
44CTh APH MOOKX IHAYCHHAX X BENHUTHHA NOMOXHTENRHAA, A RPABad HacThb —
OTPHLATENLHOE YHCNG),

B) YpasHetis x° —5x+6=0 N x+4 =6 He SRAMOTCE PABHOCANLHLIMH,
TaK KAK NepRoE YpaBHEHHe MMeeT ABa kopHa x, =2 H X, =3, BTopoe ypas-
HeHHe — TOALRO OANH KopeHb x = 2. HecMoTpa Ha TO, TO YPABHEHHA HMCIOT
ORMH OGIING KOPEHD X = 2, OHH CYHTAKTCA PABHOCHILHEIMH.

Pemicnne ypaBacHHA COCTOMY B £ro nocTenennoli 3amene Sonee npo-

CTMMH pABNeOCHIAHLIME ypanmeumamu. [Ipx pewenun ypabHenndi Mc-
OONE3YIOTCR CBOACTBA:

1. ECv B YPABHCHUH IEPENCCTH CAATREMOE U3 OAROH WACTR B XPYTYI,
MendE erg MAK, TO MOEYUHTCY PARHOCWIEHOS YPABHEHHE.

Iipunep 7
Ypasienua 6x=3x+7 1 6x-3x=T7 paBHOCHIILHH (NEPEHECAH Clarae-
Moe 3x B 1EBYIO YACTH YPABICHHR),

2. Ecnn ofe 9acTH YPABHCHNA YMHORMTS NAN PAACINTS Na WHchHo (He
PABHOE BYNO), TO NOMTYIHTCS PABHOCHNLHOE YpaBHeHne.
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Hpunep 8

Ypasrenus 6x=3x+7 u 2.t=x+%;- paeHocunbER (06e uacTn ypaske-

HHA PAZICAWIH HE THCIO TPH).

Om ceoiicTea ypanuennit ecnenamst Ha ¢nolicTRAY uNCHOBMY pa-
BEMCTE: €C/IH K 0feHM ACTAM BEPHOTO PABEHCTER NPHOABHTE OZIHO H TO KO
YHCAO HIH 00e YaCTH BePHOID PABCHCTEA YMHOKETE WIH PA3RENHTE HA OQHO

# TO ¢ HE PABHOE HYAIO YHCIO, TO NONYYHTCA BEPHOS PABCHCTEO,

111, 3anaumue Ha ypoxe
Na 122 (a); 123 (a); 125, 127 (a); 128 (a); 129 (a); 130 (a, B); 131 (6).
1. CoCTaBLTE YPaBHCHHE, KOTOPOES HMEET KODHH!
a)4;
6)dn2;
p)d;2u-3.
2. PABHOCHILMEL M YpaBHeHHa? OGuacanTe mowesy.
2) Ax-=4 u 2x=10; 6) x—3=0 8 (x-3)zx+2)=0,

8) x-3=0 » X’ +1=0; rN 2 +3=0 u x+7=0,

IV, KouTpoanHble BONPOCEH
— Uro wasniBaeTca ypasHeHueM? [Ipusenure npuMepts ypasncHull,

- Y10 HR3EIBACTCH KOPHEM YpaBHeHWA? CKONBKO KOpHeil HMeeT kBanpar-

Hoe ypasneHue? [IpuseanTe nplmepsl,
~ Kaxue ypAapHCHHA HEIBIBAIOTCA PABHOCHILHEIMAT
Cipopuynupyiire ocHosuble caoiicTea ypapuesmil,

V. 3azanue Ha 20M
Ne 122 (6); 123 (6); 124 (a, 6); 126, 127 (6); 128 (6); 129 (6); 130 (6, r);
131 (g, B).
1. lpuBeanTe HpHMePHI:
) pasHocH/ILHEIX ypanuenuit;
6) HepasHOCHABHBIX YpaBHeHwi,
2. Hoxkaxure, YTO YpaBHEHHE HE HMEST KOpHEH:
a) x*+5=0; 6) 2x% +x==3;
B) (x-3f =-1; r) 2x* +(x-1) +5=0.

V1. Doneenenne HTONOB YPOKa

Ypok 13. Jluneiinoe ypasueune ¢ oauoif mepemennoii
Hens: path noHATHE 0 NHHEHRROM YPABHEHHH K CI'O PEILICHHH.
Xon ypoxa
I Coofmenne TeME: H HEJAH YPOKa
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1L [opTopesnne B 3axpeniicHRE NPOAACHEOIO MATEPHANA

1. OTBeTH Ba BOMPOCH MO AOMAMHEMY anaHKI0 (Pasbop nepeweHnHX
3aaa9).

2, KoHTpons ycpoeHus MaTepHaa (MucsMeHuLIE onpoc).

Bapuaur 1

1) Yt HAILIBACTCS YPABHEHUEM C ONHAM HOH3BOCTHRIM?
2) CocTaBsTe ypaBHeHHe, KOTOPOe HMEET KOpHE —2 1 5,
3) MpoeepsTe, ABNRIOTCS IH YPABHEHHS PABHOCHBHHMH!

a) X +3=l njq-2=-3%

6) 2x-4=0 u Ix=6;

B} 3x+12=0 u (x+4)x*+1)=0.
Obuacunre nouemy.

Bapuanr 2

1) YTo HAZMBAETCA KOPHEM YPABHEHHS C OAHNM HCHIBECTHEIM?

2) CocTaBhTe ypaBHCHNE, KOTOPOE HMEET KOpHH— 3 H 6.
3) NposeprTe, ABRAOTCH NH YPABHCHHA PABHOCHILHbIMH !

a) X +4=2 n |d-1=-2

6) 3x~-9=0 1 2x=§;

B) 2x+6=0 n (x+3X2%* +1)=0.
OfnacHKTE NOYEMY.

1I1. Hayqenne HOBOTO MAYEPRAAA

Ypagsucane pupa g-x=0 (rae x — nepemennasd, ¢ 1 b — HexoTOpule
YNcHA) HAasbiBAETCA ArpeliHLM ypasueHueM ¢ opuoli nepemennoil. Oranan-
TeibHa 0coGeHHOCT TAKOrO YPABHEHHS — TIePeMEenHAN X BXOANT B Ypas-
Henne obazaTenbito B nepsoil cTeneHn.

Hpamep 1

Tepeuncnennple YPABHECHNS SEARIOTCH AHHCHHLIMM, TAK KOX HMEIOT BHA
a-x=b:

8)3-x=7 (raca=3,6=7;

0) =2-x=5 (raca=-2, b=15);

8) 0-x=-5 (e a=90,b=-5Y%

0-x=0(raea=0,6=0)

Bce nuneitunle YPapHEHHA NPHBOANTCA K CTARAAPTHOMY BHAY 4-x=b ¢
NIOMOLILI0 TOAAECTEEHHMX NPeoGpasoBaHHii.

ITpumep 2
B ypaptieanu 2-(3x-5)=x-3 nepemensan x sXoAMT B nepsolt crene-
Hu. TMosToMYy ypaBHeHHe ABARCTCA JHHCHHEM. TIpHBCRCM 3TO YpaBicHHE K
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c1anaapTHOMy suny. B nesoii wactu packpoem ckobkmu: 2-3x—2-5=x-3
win 6x—-10=x-3.

Tlepenecen craraembie, COAEPIKALINE X, B JIEBYIO YACTE YPHBHEHHN, YHCAA —
B npasyio. TlpuseaeM nopoGasie wnenn. [Nonyuaem: 6x—x=10-3 wm
Sx=17,

JluneiiHoe ypaBHCHHE HMEET CTAHIAPTHHH BUA @ x=b (tnea=35,5=7).

Ilpumep 3
TlepeuncnenHbie ypanHeHHS He ARINIOTCT AHHeiRLIMA:

a) 3x% +6x+7 =0, TaKk Kax COACPKHT NEPEMEHRYIO X BO BTOPOiE cTene!N
(cnaraemoe 3-x°); '

6) 6x+2x =3, Tak KaK COREPANT RCHIUHY X;

8) 2x* +5x =4, TaK KK COREPXHT NEPEMEHHYI0 X B TPETLeif cTeneHH.

Tipy pemeHNy NHHEHHOMO YPABHCHKS & -X=D0 BOIMOXHH TPE CICAYIO-
UHX CAY AN:

1. Ecnu uneno a # 0, T0 yPABHEHHE HMCCT OFHE KOPEHb x=-£-’—.
a

2. Ecan yncna @ = 0 W b = 0, T0 ypasHeHHE HMeeT BECKOHCHTHO MHOMD
xopHeit (moGoe IHCI0 ABNAETCA KOPHEM YPIRHEHHS).
3. Ecaw vcna a =0 n b# (), 10 ypasHeHHe Kopheli He uMeert.

Hipusep 4
Pewnm ypapnenune 2-(3x—1)—4-(x+3). [lpupenem 310 ypaBHeHue K
CTAHIAPTHOMY BHRY. PackpoeM ckoOkH B 0OCHX MWacTAX YpEBHEHUA:
2:3x-2-1=4x+4.3 wm 6x-2=4x+12, Cnaracumeic, 3aBACIWMC OT X,
NCpeHeceM B JICBYI0 YACTH YPABHCHMA; "HC/A — B NIPABYI0, H3MEHNS HX 3HAKH
Ha npoTHBONIONOMMuE: 6x—4x=2+12. [IpaBeneM nonobubie cnaracmuie:
2x =14, B srom ypanueuunt a=2 {(ouesnanpo, a+0) u b = 14. Vpansenne

b 14
HMCET OAHH KOPeHb x-—-—i—-'f.
a

Hpusep 5

Péuud ypaesienne 2(3x—1)—4(x+3) 14+ 2x, [Ipusozum 10 YPABHCHAS
K CRAHAAPTHOMY BHAY: 6x—2=4x+12-14-2x wiH 6x—4x-2x=2+12-14,
wmm O-x=0 {raea=0,5=0).

OuEBHAHO, MTO NIPH NOACTAHORKS JOGOr0 SHAYCHUE X NOIYSACM BEPHOC
qHCIOBOC pasercTee O = 0,

IoaromMy moGoc YBCNO ABANETCA KOPHOM TOTO ypabHeHua (YpaBHeHue
umcer GecKkoHEU RO MHOIO KopHEiT).

Tipunep 6
Pewnm ypasuenne 2(3x —1) =4(x+3)+ 2x.
TNMpHeoAMM 3TO YPaBHCHHE K CTAHKAPTHOMY BHAY: 6x—2=4x+12+2x
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i 6x—4x~2x=12+2 um 0-x=14 (rac a =0, b = 14). Ouesuano, uro
NpH NOACTAHOBKE AIGOTO SHAYEHUA X NONYYACM HEBCPHOE YHCTIOBOE PaBEH-
crso 0 = 14, [losToMy ypaBACHHE KOPHCH HE HMEET.

IV. 3aganne ua ypoxe
e 136 (a, 6, €); 137 (a, 6); 138 (g, r, €); 139 (a, B, A, k) 141 (a, 6);
142 (6, r); 144 (a, 6)-

V. KoRTpONBALIE BONPOCH

~ Hanumyre cransiapTaniil BHA MARCHROTO YpaRHCHNA.

— Kakoe ypanhenne apnserca auneiingiv?

— Nepeuncamre BosMOAKHES CAYUAH NPH PEIUEHHN TRHCHAHLIX ypapheHuii,

V1, 3ananue ua nom
Ne 136 (p, e, x); 137 (8, T, e); 138 (6, A); 139 (6, 1, n); 141 (8, r); 142 (a, B);
144 (g, r).

VII. Hoageneune HTOTOB YpPoKa

Ypox 14. Pemenne nuneiinpix ypasuennii
Keas: pazsars v oTpaloTars HABMKH pelleHMs AMHeliHIX ypasneHuit.

Xoa ypoxa
L Coolinzenne TeMbl B NeaH YpoRa

I1. lloBTOpenne M 3aKPEIICHRE NPOHICHEON) MATEPHRIIA

1. Orperm Ha BoNPOCH Mo AoMAIHEMY 3aAaHHIO {pasbop HepeICHHEX
sapad). -
2. KoxTpOnh YCBOSHHN MATEPHAIA (CAMOCTOATEMbHAN paloTa),

Bapranr 1
1) Peuriite ypasHeHH:
a) 6x~3=4x+1;
6) 2(4x+2)=3(2x+1)+2x;
B) 53x+2)—4x=11r+10.
2) Ilpu xaxoM zHAYEHHM NepeMennoll a aMaueHHe BLpaxenns da+7
Gonpiue 3naviedya supakcHna ¢+ 8 na 57 )
Bapmanr 2
1) Peunitire ypaBHCHHA:
a) Tx-5=3x+7;
6) 3(3x+4)=2(4x+5)+x;
B) 6(2x+3)-8x=4x+18,
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2) [IpH xaxoM 3HAYEHMH NEPCMEHKOH @ 3HAMCHHE BbIpOKCHHS da+5
GoneLue 3UA4CHHA Bpaxkenus @ +2 na 67

IT1. 3ananne na ypoxe
Me 145 (a, 6); 147 (a, B); 149 (a, r); 150 (a, 6); 151 (a, 8); 152 (a, 6, ).

1V. 3apanune ua noM
Me 145 (B, r); 146 (a—8); 147 (6, r); 148 (a, r); 149 (6, 8); 150 (8, r);
151 (a. a); 152 (8, ¢). .

V. [loapenenue Mroros ypoxs

¥Ypoxn 15-16. Pemienne Apyrux THIoB ypasHeHH
€ HCUIOJIb3IOBAHNHEM JIHHEHHBIX YPABHEHNIH

lens: 3HAKOMCTBO € IPYTHMH THIAMMH YpaBHeHHHA.
Xox ypoka
L. Coofurenne TeMnt ¥ neny ypoxa

I1. HoBTOpEHNe H 3aKPENICHHE NPOHACAHOTO MATEPRAAA

1. OTBeTsl HA BONPOCH 10 AOMALIMEMY 334aHKIO (pastop HepeuweHHbIX
3aga4),

2. KoHTpOnb ycBoeHHA MaTepiana (caMocToATensHan paboTa)

Bapnaawr 1
1) Pewnre ypaBHeHua:
a) 3x+5=2(x+1)

6) 3(x+2)+2Ax-1)=4(x+3);
B) 5(x+1,2)-2(L,1x+1)=2,3x+0,4.
2) [pu kakom 3HaYEHUH llepeMenHoll a 3naveHHn euipaxennit 5(a+2) u

3a—4 cosnanaor?
3) [lpn KaKHX 3HAYCHHAX NepemMennoit b ynavenns suipaxentii 3(b—-1) u

b+ 3 ornuualorea B nBa pasa? (Paccmorpets 06a cnyuas.)
Bapuaur 2

1} PeisuTe ypaBHeHHA:
a) 4x+7=3x-1)
6) (x~-D+dHx+1)=6(x+2);
B) Jx-1L1)+4(},2x+2)=7,3x+0,7.
2} Ipy kakoM 3HAYCHMH NICPEMCHHON @ 3HANCHHA BEIpaXkcHHit 4{a-3) n
2a+6 cobnanawT?

3 Agrebpa, 7 k.
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3) Tpst xaxux 3HAYEHHAX MepeMennoi b 3Havenns supaxennit 2(b+3)
M 3b-1 otnruaoTca 8 Apa paza? {PacémorpeTts ofa cayuan.)

I11. H3ygenne HOBOTO MATEPHAIN
PacCcMOTPHM JpyrHe THTIH YPaBHEHNH, KOTOpLe MOTYT OwTh pelleHnl ¢
HCDONL30BAHNEM IMHCHALIX YpasHeHuh.

1. Hemanelineie ypasnenns

pumep 1
Vpaenenne x(x—1)=0 Ha ocHOBaHWH PaCNpPEACHIHTENLHONO CBOHCTBA

MOXET GMTL 3aMCaHO B BHAE x° ~x=0 H JBNAETCA KBALPATHEIM, TaK KAK

COREPACHT wieH x°.

PeweHne kpanpaTsrx YpaBHennil H3yu2eTc TONLKO B CNCAYIOMIEM KAAC-
¢¢. Onnako AaHHOS ypaBHEHHE NCrxo peiuactes. Ero nesaa yacTs npcacTas-
nder coGoli mpowapemeHMe ABYX MHOXHTenel. D70 npox3BeleHne paBHO
HYAI0, ecNH ORMH W3 mHoxutencit papenr nymo. Tlonywaem: x=0 unu
x=1=0 {orxyaa x = 1). CAepoBATENbHO, BAHROC YPABHCHWE HMCET JEA
kopHa: x=0 n x=1.

Hpumep 2
Vpapnenne (3x—=7Nx* +1¥2x+3)=0 SBANETCA YPABHCHHEM HETBEPTOH
crenens. JAna ero peteHus MOXIIO HCIONL3ZOBATE TOT e NOAX0M, MTO H B

npenuiayweli 3anaue. Tpossenenre TpeX MHOXHTENCH PABHO HYNIO, £0IH
OMHN H3 HHX paseH Hymo. TTonyunem: nineitnoe ypasuense 3x-7=90 (ero

KOPEHb x=%=2-%), KBaApaTHoe ypasHerue x° +1=0 (kovopoe, OYCBHAHO,
KopHeH Me umeer) M nuHelinoe ypasmweame 2x+3=0 (ero kopeHs
x=—%=—l,$). Htax, nanHoe ypabHeHue HMeET NBA KOPHS: x=2-§ H
x=—135.

2. Ypapnenna ¢ MOgyaeM

Ipexne Beero, HANOMHHM onpelencune Meayas. Moxynem uicna (Bui-
PAKEHHA) HASHIBAETCA CAMO ITO YHCAO (BHPAXKESHHE) ¢, CIH OHO HEeOTpHLIA-

TENBHOS N0 3HAKY YHCIO (BUMPDKCHHE) — 4, SCIH YHCNIO (BLIDIKCHAC) OTpH-
uarenshoe. Moy wncna (wpanenis) ofosusaerca cumponoM |a] . Toraa

OTIPEHENCHHE MOAYIIA MOMHO SATHCATS KOPOYE:
a,ecauaz;
|d| = {-a, ecau a <0,
Benvunua o] umeer npoctoli reomerpuieckuii cuuich — paccTosime OT
TOWUKS g HA XCOPANHATHOH OCH B0 Hayana oTcueTa (Touxn 0).
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kol

a0
‘ Puc. 1.5
B 2agavax Tak¥e 4acTO BCTPEHMaeTCA BEAHUMHA |a—b|. Ee reoMerphue-
CKHi CMBICH — pACCTOAHNE MERIY TCUKAMHE 4 B b Ha woopauuATHOM ocu.

a 0 b
Puc. 1.6
HanoMHHM ocuHoBHBI® ¢BolicTBA Moaynel, 4acTO ucnonbiyemble npH
pewieHHH 3a089:

1. |a|20, To ecre Mogym: moBoro usicas (mpamna) HEOTPHIATEA G-
HOC THENO (BeIpaketne). [Tpu 3ToM |a|—0 TOALKO NpH a =0,

2. |aj=|-4|, 10 ccts Monymu mpoTnBononommI umcen (Bbipamenuit)
PaBHbL.

3. |of’ =4 70 ecTe xmanpar Moayns uucha (upaxennn) pasen keanpary
CAMORO YKCAA (BLIpEKeHH). '

4. |a-B|=la) |5}, T0 ects MonynL npouseenenns asyx uncen (Brpaxce-
HHi1) paBEH NPOHSBSACHHIO MOAYNeH Yrux uHcen (BHpaKeii).

a =|£|, TO €CTh MOAYNL YACTHOIO JABYX HHCEN (BbLIPIKCHHH) paseH

wacTHoMy Moayneli 3mux ancen (spaxkennit). ITpu arom ovesuaHo, b =0
Teneps pacCMOTPHM YPABHECHRS ¢ MOTY.ICM.

IMpumep 3
Peumm ypastiennc [2x—5]=0.

Onerrano, no ceolicTey 1 210 paneucmo BHINOAHACTCA TOABKO B TOM
cIyyae, KOCRa NOJMOAYITBROE BEIpAKEHHe 2Xx—~5 caMo paBHO Hymo Mony-
wacM nuneiinoe ypasnenne 2x—5=0 uam 2x=35, omxyma x-— 2,5 -

€IMHCTBCHHBIH KOPEHE AAHHOTO YPABICHHA,

{Tpusep 4
Pelnm ypaBucune |3x+8| =],

Tak xax |Is=l, TO AAHHOS YpaBHEHHEe MOXKHO 3ANHCATL B BRAS
x+8=[1]. Tax xax momynu apyx Benwunm pasus, TO camu BEAHUKHE Uk
PaBBtl HAH NPOTHBONOMOMKHE! MO 3HAKY (cpoiicTRO 2),
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Mony4aes ABA THHCHHEIX YPABHEHNA:

a) 3x+8=1 nan 3x=-7 Hero xopeHb x=-%=-2%;

) 3x+8=-1 nm 3x=-9 H ero KopeHb x=-2% Hx=-3.

5

Peuinm ypaBHeHHe |5.x+l|=|3x—9|.

Byoeb MCHONE3YCM CBOHCTBO 2: €CAN MOZYNH ABYX BCAHYHH PABHH, TO
CaMM BENHYHMHE! HAM PABHEL H/H OPOTHBOMOOKHE No 311aKy. [lomyuaem nsa
NHHEHHBIX YpABHEHHA:

a) Sx+1=3x-9 wm 5x-3x=-1-9, uns 2x=-10 H ero xopcHb
x=-5;

6) 5x+1=—3x~9) mag Sx+1=-3x+9, wnH Sx+3x=-1+9, nam
8x=8 ueroxopene x=1.

HiTak, naHHOS ypaBHEHHE HMEET Apa kopHA X =-Sux=1.

fTpusep 6

Petim ypasuerne [3x+4)=x.

Tax xaK MOZYNb HCKOTOPOTO BHPAACHHT PABeH BENWIHHE X, TO RO CBOHCT-
By | ara sennunma x 2 0, Jina Toxdx snaenmii X NOAMOKYALHOES BHPIOKCHNE
3x+4>0. Toraa no onpeAcnenHIc MOIyNA |3x+4|=3x+4. JHanuoe ypas-
HEHHME MMCeT BHA 3x+4=x WM 3x—x=—4, i 2x=—4, otypa x=-2.
OaHaxo 270 3HAYECHHC HE YAOBIETBOPACT YCNOBHIO X =0 H HE ABIAETCH KOP-
HeM NAHHONG ypanuenHa. HTax, Rannoe ypapnemnie kopreil e HMeeT.

7

PeninM ypasttenue [5x] = Sx.

Ha ocHoBaHmk cpolicTea 4 BMeeMm |Sx|-|5“x|=5|xi Torpa paHHOS
YPABHEHHE 3ANHINEM B BHAES S-|x|=5-x. Pazgenum ofe yacTh ypaBHenua 1a
wHCNO 5 1 noAywHM Gonee TpocToe ypastiehue |x]=x. Tak Kax Mosyas ne-

KOTOPOTO BHIPEKCHHA PABEH BENHMHHE X, TO DO cBodicTey | ata Beawunna
x20. Jlng Taxux 3madenmii ¥ noaMonynsHoe sapakenne x 2 0. Torna no
ONPEHCACHHIO MOAY IR |I| = x. Jlannoe ypapHeaue AMeeT BHA X = Xx. Ouesua-
HO, 370 PABCHCTBO BLNONHACTCA NMPH BeeX 3HAUEHHAX X. Ho 2TH 3uavenns x
JOMKHN YAOBNETEOPATE YenoBuo x>0 . TTosroMy Boe TAKHE x ABARIOTCH
peuwleHHAMH ypaeicusa. HTax, Bce HeoTpHuATensHLie wncna Syayr peine-
HHAMH ABHHOIQ YPABHEHHK.

Bosee cnomHele ypaBHCRESA ¢ MOLYIEM NOKA PacCMaTPHBATRCA HE GymyT.
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3. Yparrenss ¢ napaMeTpams
B HCKOTOpEIC YPABIICHHA NOMHMO HEWIBECTHOH X BXOJAMT eme OAWa ne-

pesMeltias (llapaMerTp), XOTOpas MOXCT IPHHHMETE NPOH3BONLHEIC 3HAYCHAR.
Kak npaBuno, B 5THX ypaBHCHHAX Tpe(yercd HAHTH peuicHHe M nioboro
HIAUSHHA [APAMETPA HIH HOCHEHOBATL PEISHHE YPABHEHHA (NPH 3TOM HHO-
FAa CAMO PELICHHE HAXOAHTE HE HANO).

llpunep 8

Hafity  3uavenMe napaMeTpa a4, NpPH  KOTOPOM  YPABHEHHC
(Ga+1)-x=2a+6 umMeeT KopeHb X =2,

Taxk KoK AaHHOC YPaBHEHHE MMEST KOPeHb X = 2, TO NpH NOJACTAHOBKC
JTON0  3HAYEHWA B YPaBHEHHC TIONYHYHM  BCPHOC  PABEHCTBO
(Ga+1)-2=2a+6, D70 pABCHCTBO ABRACTCA NHHEHBHIM YpaBllelineM 1A
HAXOMICHHR HYMHOMO 3HaYcHud &, TlonyuacM, packpuibas ckoOKH W pewan
nuuciiHoe ypasacHwe: Gu+2=2a+6 wm 6a-20=6-2, un 4a=4,
orxyaa a = 1. Uraxk, npu g = | gaHuoe ypaBHelHe HMeeT KopeHb x = 2,

310 nerxo nposeputs. [Ipn noacTaHoBKe 3HaYCHUA @ = | & JaHHOE ypas-
seume oo umeer aua: (3:1+1)-x=2:-1+6 wm 4x=8. Kopeus 1010

YPABICHHR, ACHCTBHTEABHO, X =2,

fpunep 9
Mpn xaxom 3naueHHn napamerpa g ypasucuue (2a—4)-x+a—1=4a-7
HMCCT TPH PasiIHYBRIX xopua?
Tpexie Beero, 3anviieM 3To AHHEHHOE YPaBHEHHC B CTANAAPTIIOM BHAE.
s oToro nepeHeceM CAraeMsic, HE 3ABHCKLIHE OT X, K TIPABYI) MACTh YPas-
HCHHS W mnpHBeaeM nonoGuepie unenn: (2a-4)-x=4da-Ta+1 wmu

(2a~4)-x=3a0-6. HssectHo, uTO Juneiinoe ypasuenHe c-x=» umeer

Gonee opHoro KopHa (Beckoneuno MHOro KopHcii) Tonbko npu yeacenH ¢ =0
ab=0,10ecte 2a—4=0 1 3a—6=0. Dn nunciinbie ypaBHCHHN UMCIOT
CAMHK H TOT e KopeHb g = 2.

Hrek, npu a = 2 paunoe ypasuenue (2a-4)-x+a-1=4a-7 umeer
BCCKOHEMHO MHOIO KOopHE.

[loyromy mtofbie TPH PazTHYHBIE YHCHA, HANPHMED, uucena 5; —2; —7 6y-
HYT XOPIAMH 2AHHOTO YPABHCHHA.

Mpumep 10

fns Beex  3HaveHmilt napaMerpa g pellMM YPaBNEHHE
a-{(a-2)-x=5(a-2).

10 AndehHoe ypaBlieHHe YXKe 3alHCalHo B CTAHEAPTHOM BHAC ¢-X=h,
roe c=(a-2) w b=5-(a-2),

Janee BCNOMHHM TPH BO3MONHMX CY4Yad PEIIEHHS HHHCHHOIO ypaBHC-
HHA,

a)Ecan c=0,Toects a-(a—2)=0 wmH a+0 Ha a2, TO ypaBHeHHE
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b 5-(a-2) 5
HMECT SAHHCTBEHHLIH Kopenh X =—=—————"=—,
¢ a(a-2) a

6) Ecnn ¢ = 0 npu 2 = 0, 10 naiiaem snavenne b.(a—-2)=-10. Tak kax
c=0n b0, 10 8 10M cAyyae ypasuenne peilieHnit He Hmeer.

B) Ecan ¢ = 0 nps a = 2, 10 naiinem suauchne b=5-(a-2)=5-2-2)=
=5.0=0. Tak xak ¢ = 0 1 b = 0, T0 B 2TOM CNyuae moboe yucRo x ABNRETCA
KOpHEM YPABHEHHA.

Hrax, npu a#0 u a¢2.x=%, npy ¢ = O pemennit net, npu a = 2x —
noBoe MHCNO.

Ipumep 11
Tipn KAKHX LEALIX 3HAHUCHHAX NAPAMCTPA J KOPHCM  YPABHCHHA
(a—2)-x=3 sangerca uenoe Yyucno?

OuerHaHo, ¥TO NpH ¢ = 2 asHBOe RMMeliHOe ypaBHeHHE pelleHHid He
umeer, [Ipy @ #0 ypapieHne RMEeT GRHHCTBEHHLIH KOpPEsih x=a—i2. Tak
K2K 710 YCIOBMIQ YHCHO g — UIOS, TO H THONIO g — 2 GyaeT LenbM.

Kopens xna—_3_-2— Oyner LEABIM THCIOM, €CITH YHCHO @ — 2 Gyner penure-

acs urcaz 3. Hucno 3 umeer yethipe aesnrend + 1; £3. PaccMoTpuM Bee Bos-
Moxmble cmyuan: @ — 2=] (roraaa=3),a-2=-1(toraga—1),a-2=3
(roraa a =5), a~2 = -3 (roraa a = — 1}. Hrak, ToNbKO NpH LENHIX 3HAYEIN-
sX g, pasHeiX 3; 1; 5; —1, fanHOe ypaBBenHe HMEET HSILIE KOPHH.

IV. 3ansang HR YPOKE N HA AOM

I. Peusue ypaBHeHua:
a) [6x—5|=0; 6) j-2x+3=0; 8) [6x-5]=7;
DBe-4=-t  wpr-isPrel O p-sd=pr-2);
) |—3x|=3x; 3) [—Txla—?x; H) |5x—ﬂ-—-x—1;

K Br=f=x-2  a) x-3+[2x-¢=0, ) |2~xf+|2x-4|=0.
Omeemur;

1) %;5) -;—:B) -% H 2; r} Kopiici ner;n)—ZuO;e)% nlx)x20;
3) x <0 ; n) xopHeit HeT; &) Kopueii uer; 1) 3; M) 2,

2. Pewure ypasHems:
a) (x-35)-(3x+4)=0; 6) (4-2)-(2x+35)=0;
B} (2x-5) -(x-1)=0; r) 5-4x)-(2-x)=0;

D Gx-1D-(2-4x)-(x+1P =0 &) 2~30){5++2)-(x+2)’ =0



Ypour 15=16. Petsstie Opysux muros mum T
*) 2-Bx-1)-(x+5)=0, 3) B-{2x--(x-N=0;
H) (2.:2+|x|-'l-3)-(x—4)——$0; K) (3.t’+5-|x|+2)-(x+6)=0.
Omsemu;

4 ) N SIS D
a) 3 H5,6)-25u4;0)1ul50 y u2; a8 -1; 32"
22 1

e)-2; -g; g;m)—S; -5; 1,05 4; 704 5)-6.
3. Pewure ypapHeRNs NPH BCCX 3HAUCHUAX NapaMerpa:

a) Jx=a+2; 0) Ax=6-5a;

B) a-x=2-a r) 2ax=3+a;

2 2-(a=-3)x=6-(a-3); ¢) 3-a(2+a)-x=4-(2+a),

x) (a-1}-(2a+4)-x=3a+6; 3) (@+2)-(3a—4)-x=6a-8;

n) (ax—2a) (x—3)-{(4+x)=0; K) (ax-3a)-(x-2}-(3+x)=90.
Omesemor: .

a+2 6-5a
" 9T

s)npu a=0: .1|:=2_‘l
a

» ApH a@ = 0 pewennii ner;
riopu a=0: x=%,npna=0pemenuﬁnﬂ;

a)npu a#3: x=3,0pH a=~2: x=;,npna=-2x-mo60e-mcno;

x)opw g2 n a=l: x= npe a=-2: x — noboe Yucno,

2a-1)’
npy a = 1 pewennii wer;

4 2
3)opn a#-2 W a#*—: x=——, ipA @=—2 — peteHni HET, NpH
3 a+2

a=—:1x—a0boe Yucno;

w

wyapw a=0: x,=-4, x,=2, x,=3; npu a=0:x—moboe uneno;
¥)npu a*0: x,=-3, x,=2, x,=3; npu a=0:x—nioboe yucno;
4. Tpy KAKHX JHAMCHAAX 4 WHCNO 3 ABAACTCH KOpHEM YPaBHEeHHS:

a) (2a—N)-x=a—4; 6) (3-a)-x=2a+l;
8) (2a—1)-x=6a-3; ) (3—a)-x=5-3a.
Omeemwr;

a) —-;-; 6)%; B) npa niobbiX @, ) TAKMX g HET.
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5. Tpyt KAKHX 3HAYCRHAX G ABA YPABHCHHA HMCIOT OWHAKOBLIH Kopenb:
2) 3x+7=0 u 2x-5a=0; 6) 3x+2=0w ax-5=0;.

p) 2x—ag=1 u Sx=3a+2; r} 3x=-2=5u 4x=g-3.
Hadigure 2107 KOpeHbD,
Omeemor:
14 7 2
=—— x=— ==7,5: x=——;
a)mpu a Tiainiary 6)npu a=-7,5: x 3
B)npH g=1: x=1; r) npx a=--%5?-: x=—-15—1.
6. Tipn sakHX testbIX 3HAYEHINX g KOPHEM ypanHeHus Gyaer uenoe upeno:
a) Qa-1)-x=3; 6) 2a+1)-x=5;
B) (4a+2)-x=3; r) 2a+4)-x=35.
Haitaure Taxue xopHu.
Omeemu;

aynpu a=-1: x=-1,npn a=90: x=3,upu a=2: x=1,
6)nmpu a=-3: x=-1,npu a=0: x=5, 0pn a=-1: x=-5, apu
a=2: x=1;
B), I) TAKMX @ HET.
7. TIpH KaKHX SHAYEHHSX NapaMeTpa & ypaBHenHe:
a) (2a+3)-x-2a=3a+2) wMeeT CAHNHCTBEHHLIH XKOPEHS;
6) (2a + 3) - x — 3a = 3{(a + 3) umeer 11 pasnuuHbIX xopheii;
B) {2a+3)-x—-3a=3(a+2} He umeer kopreii.

Omeemui:
&npn a#-1,5;
6) npu a=-1,5;
B} npu a=-1,5.
8, ITpu pcex 3HAYCHUAX NAPAMETPa ¢ PELIHTE YpabHeHHe:
2) x—2=0; 6)2x+a=0;
x-a x=1
B) 2"‘_3=l; r) x-3a_,,
x=a x=2
Omsems;

a) npu .a$2: x=2;0pu a=2 — penicHHi HeT;
6)npu g=-2: x=—§;upu a=-2 — pewernil Her,
Bjnpt anl,5: x=3—a;npua a=15 — pemennii ver;
r'-) mpu aaﬁ%: x=4-3a;npu a=% — peurenii ner.
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V. KotrTpoannsi¢ BONPOCH

— Jaiite onpeaeacHie MOAYNS YHCNA (BHIPAKEHNS).
— FeomeTpuecknii CMBICT MORYAA 9HCHIA,

— leomerpuueckuit cMulcn suipaxenns a—b.

- OCHOBRHIIE CBOHCTRA MOIYIIA MHCAA (BHIPAKCHHL).

V1. lloaBeacHNe HTOMOB YPOKA

¥Ypox 17, Pemenne 38324 ¢ ROMOIILI0 YPABHERN#
Hers: AATH NPEACTABACHHE O TEKCTOBHIX 3AAYBX H HX PCICHHM C MO~

MOIIBIO YPARHCHMI.

Xon ypoxa
1. Coobulenine TeMB! K neAs YpoKa

IL MosTOpenne B 3aKpPenscnHe NPOHLCHROTO MATEPHATA
1. OreeTH HAa BONPOCH MO AOMAWHEMY apAaHHI0 (pazbop HepemteHHLIX

sagaq).

2. KouTpons yesoeHid MaTepiana (caMocTosTens:Han pabora).

Bapuant 1
1) Jaitte onpeacnerue MONYNA SHCNA (BHIPAKEHUS).
2) Peitime YpaBHCHHA:
8) Ox-1)(x* +1)2x+3)=0;

6) |3x+l|= 2;
B) Qa+Dx=2a+l.

Bapuanr 2
1) IeomeTphdeckHil CMBICK MORYIA YHCNA,
2) PeinvTe ypaBscHAs:
a) (5x+2)x* +3}2x-1)=0;

6) |2x+3[=5;
B) Ba+2x=3a+2.

il. Hiyvenme HoBOTO MATEPHAS
JnA pemCHHA TEXCTORKIX 38524 HCMOVILIYIOT CREAYIOULYIO CXeMY:
a) 0603HAYAIOT HEM3BECTHYIO B 34AaY¢ BENHUKAY Oykeoii;
) ucnonk3ys 31y OyKBY, 39MRCKBAIOT APYTHE BEIHMHHK B 33A34€;
B} COCTARASIOT YPABHCHHC NC YCIORMIO SAAAYM;
) peaioT NONYUEHHOE YPABHEHHE;
B) HAXOAAT TpeSyeMmule MO YCIOBAIO JAAUH BEIHYMHLL
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Mpumep 1

Tpu Gpuraan paGounx waroTarausaloT urpymxa k Hosomy rony. Iepean
Gpurana caenana wapk. Bropas Opuraga v3roTaBHBAaeT cOCYIbLKN H CACARAA
HX N3 ABEHAAUATL WTYK Gonsiue, yem wiapos. Tpersa Gpurana w3roTaanmRa-
€T CHEXMHKH H CRETANA WX HE NATL WITYX MeHbIIE, 9eM HINOTOBICHO MApoB
H cocynek Mecte. Boero GO COENaHO TPHCTA CEMBACCAT ACRATE HIPYIIEK,
CKOREKO B OTAENEHOCTH HITOTORNEHO IAPOR, COCYNEK i CHEXHHOK?

OGosnavnM kosmuecTeo wapoe Oyxsofi x. Torna uMcno cocynex uo
ycnosuio pasno x + 12. IHapos n cocyxex BmecTe Gulo M3roTOBACHO
x+(x+12)=x+x+12=2x+12. Toraa ceexnnOK GLIIO CACNAHO HA NXTH
UMYX MeMBIDg, TO ecTh 2x+12-5=2x+7. Beero Gel10 HITOTOBACHO
x+{x+12)+ (2x +7) nrpywex. Ilo ycnopuie GEUI0 caenano 379 urpyuick,
MosToMy nonyyaeM ypabHetue x+ (x+12)+(2x+7) =379,

210 ypasHeHHe ARAAeTCA AHHelLIM, PackpoeM ckolkH H npHBEAeM no-
aoGume unens: x+x=12+2x+7=379, Mepenecem uucno 19 & npasywo
Y4CTh W NPHBEHEM YPABHCHHE K CTaHpapTHOMY BHEY: 4x=379-19 mmn
4x=360. Payremsm o0e uacTi yparHeHHS HA wHCNO 4 W Haligem x = 90,
Wrax, Guno msrorosneso 90 mwapos. Toras cocynek Owno chaemano
x+12=90+ 12 = 102 mryxH H cCHEAXHHOK 2x + 7 = 2 =90 + 7= 187 niryk.

IMTpumep 2
Hano paccraBuTh TpHCETa BOCEMBACCAT KHHr HA TPH NONKH Tak, Yyrobu Ha
BTOpOil nonke Gbno HA mMecTs KHHr Gonble, yeM HMA nepBoi, a Ha TpeTbel
noAKRe — Ha ACBATH KHKE Gonbitle, uem na BTOpol, Kax 10 Moxno caenars?

[lycTs Ha NepBYIC NOAKY TOCTABHAH X KHWT, TOIAa HA BTOPYIO NIOAKY —
{x+6) KHHT 1 Ha TPeTbEO NOAKY — X +{x +6)+{x+15) xuur, Bcero Ha Tpex

nonkax Gyaer croath x+(x+6)+(x+15) xuur. I[To ycrosHIO 330a49H KT
aomsxue Gurrs 380, Tlonyuaem ypassenne: x+(x+6)+(x +15)=2380. Mocae
npuseacHHa nopobHEX Yaenod HMeem 3x +21=380. 3anumem 3To ypasne-

HHe B cranfapTHoM BHAe: 3x=380-21 wim 3x =359, orxyna x=]l9§.

OucsHAHO, YTO YHCIIO KHNT HA NOJKe He Moxer GuTh ApobHnM. [Toaromy
ONIMCAHHAN B 3/(AYE PACCTAHORKA KHHI 1A NOJKE HEBOIMOKHA,

IV, 3ansnme Ba ypoxe
Me 157, 160, 162, 166, 169.

V. 3anaane na noM
Ne 158, 161, 163, 165, L71.

V1, Tlioageaemne HTOTOB ypoxa
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Ypoxu 18-19. KorTpoanuas pabora M 2
B0 TeMe «YpaBHenNa ¢ oxHoil nepemennoit»

Koutponbhas pabora COCTABNCHA B IWCCTH BaphanTax (apuantw 1, 2 —
CaMbie NPOCTLIE; BAPHAHTH 3, 4 — cpeanell CIKNKHOCTH; BAPHAHTH 3, 6 — ca-
Mele ca1oxkHne. CTencHb CAORHOCTH MCHACTCA HE cannkom pesico. [loaromy
MOXHO PEKOMEHAOBATE CAEAYIOLAHE KpUTEpHH OUEHKH: IPH PelleHKH BapH-
aNToB 1, 2 OUCHKA 3 CTABHTCR 33 MoOMe TPH PEIICHHLIC 3a/auy, OLUCHKA 4 —
34 ueTuipe 3a1a4# M oueHka 5 — 3a asTs 3anav. OnHa 3aaa4a JAET WKORbLHH-
XaM HexoTopYy1o ceofony BuGopa. [1pH Tex xe KpUTEPHAX OLESHKM 3a peme-
uve papuanToB 3, 4 aobapngerca Kk Habpanuwm Gannam pononnaTensho 0,5
Gamna; 3a petueHue Bapuanros 5, 6 - nononHurensHe 1,0 Gamna (1o ects
OLCHKA 5 CTABHTCA yke 3a 4 3aaa4n). Bee 338294 B BAPHAHTE MPUMEPHO paB-
HOUEHHM. Moker Ghith HECKONBKO THKENEE 3AAAYH 5, 6.

Tlepea nposcacHueM KORTPONLHON paboTnl yyaumxcs ueaccooGpasio
O3I1AKOMHTE ¢ KPHTEPHAMI OLISHKH M pa3HOI CAOKHOCTMO BApDHAHTOB. B~
60Op BAPHAHTOR MOKCT GhITh OCYICCTRNCH YUHTENEN Wik NPEIOCTARIEH Ca-
MHM yYaluMca (B 3T0M CITyYae NPEAIONAracTca HanH'He KOMHPOBanbiod
TEXHMKH B INKONC H HI0LITOYHOS KONHYECTRO 3ananni paborst). ITpn nams-
YHK TaKO#l TEXHUKM B KRACCE Ha CTeHAc (Noche ypoka-pasbopa KOHTPOAL-
HOI) MOKeT GbITh BLIBEMIEHO PELICHHE BCEX 3aAa% MICCTH BapHaHTOR, Paszy-
MeeTes, pazobpaTh TAKOE KOJTHHCCTBO 3444 HA YPOKE HEBOIMOXHO {12 ¥ He
HYXHO).

Bapuant [
1. Kaxue u3 uncen — 3; = 2; 2; 3 ARIAKOTCK KOPHANY YPABHEHHUA:
a) x* +8=6x; 6) |x-g=3-2x.
2. Petyre ypaBHEHHA:
a) 2x-1)-(x+3)=0; 6) -3-’—;—2=$.

3. Tipn wakoM 3HAYCHHH NepeMeHHOR PASHOCTE BuipaweHuwit 6x—7 #
2x+3 pasna 4?7

4. Tipx KkAKOM IHAYEHUH RAPAMETPA d YpaABHEHME a-X=3a+x HMeeT
eAMNCTBEHRSH xopent? Halaure ero.

5. Ha Gaze xpaunrces 520 Torn peiGul. Tipw 210M Tpecky B 1,5 pasa Gone-
tHe, yeM Hasarit. OxyHa Ha 16 ToHH Goabule, yeM Tpecxy. Conbko TOHH
TPECKH, HABATH K OKYHH HAXOLKTCA Ha cknage?

6. Halinnte TpHM NOCNEAORATEALHHIX HATYPANLHBIX YMCHA, €CNH YTPOEH-
Hasr cyMMa kpafinnx uncen na 145 Gonsine cpeanero YMcha.

Bapuanr 1I
1. Kamle K3 vHces —3; —2; 2; 3 28MA10TCA KOPHEMEH YPABsHEHI:
a) x* +9=6x; 6) [x 4| 2-4x,

2. PetunTe ypastcHua:
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2 (1-3x)- (x+2) =0; o 22

3. Tlpn KakoM 3MAYCHHH nepeMentoil palHecTs esipaxenuil 8x-3 u
3x+4 papna 57

4. Mpn xakoM 3HAYEHHH DAPAMETP « YPABHCHME d-x=4a+2x HMCET
cAMHCTBCHNME kopeus? HaliauTe cro,

5. Ha Gasc xpannres 590 TonH osoutefi. Ipu 3toM kaprodens B 2,5 pasza
Gonbie, uem Mopkoei. Jlyka ua 14 Toun Gonslue, gem xaprodens. Cxonbko
TOHH KAPTOPENS, MOPKOBH H fiyka HaX0AHTCA Ha Gase?

6. Haiiaure TpH NOCnefoBaTeNbHEIX HATYPANBHNX YCTHRIX UHCHI, €CM
YABOCHHAR CYMMa xpaiiHHx ydcen Ha 84 Gonsile cpealiero vMcna.

Bapnraur 11}
I. He pewas ypasHcHHA 9(2x — 1)+ 6{3x+ 1) =127, pokawure, 4To ofio
HE HMECT LENBIX KOpHCi.
2. Petusite ypapneune:

gy —— -2 o 6) [3x-1}=5.

3. Ona saaymana dHCAO M YMEULUIHAA €10 HA 3. DT0T PeayARTaT YMHO-
¥una Ha 4 4 npuGasuna 7. B wrore nonmyuknocs 31. Hailaure 3aayMannoce
UHCNO.

4. [lpn Beex 3HaYCHHREX NapaMeTpa J PCUIKTC  YPAaBHEHHE
(a-3)-x=2a-6,

5. 1la Tpex asrobazax naxoaurea 606 mmunu. Ha propoit Gase wa 18 mMa-
wHH Gonbe, YoM HA nepsoii. Ha perveli 6ase » npa paza Gonblue MALWIKK,
dem Ha Nepsoix Apyx Oasax sMecte. Kako#l NpoLEHT OT BeeX MAllHH HAXo-
AWTCA Ha TpeTeei 6a3e? Cxonbko MawnH Ha nepaoli Gaze?

6. lNpH KaxoM HAHMMCHBLIEM HATYPANBHOM 3HAYECHHH NapaMeTpa d ypas-
nense 3(x ~1)=g—8 HMCCT NONOKHTCALHLIH KOPCHL?

Bapuawr IV
1. He pewian ypastichna 6(dx+1)+H2x-3}=128, sokamure, 4T0 OHO
HE HMEET LIENHIX Kophei.
2. Petunte ypaBlenna:
a) 3'!_'..@:_7-; 6) |7x—3|=4_

4 3 12

3. 10pa 3aayMan 4HCHO H YBEAHMWA 1o Ha 2. ITOT Pe3yNBTAT YMHOAKHA
Ha 5 1 Braiden 6. B wrore nonyunnoce 49. Haiinure 3aayManHoe YHCAO.

4, Mpn Boex 3navenHaxX qapaMeTpa g PCHIMTE  YPaBHCHHE
(@a-2)-x=3a-6.

5. Ha Tpex cknanax xpanutea 624 koMnsiorepa. Ha TperheM cxaafe Ha-
XoauTca Ha 12 KoMNbIOTEPOR MeHbile, YeM Ha nepeos. Ha pTopom cknane B
Tp# pa3a Gonblile KOMBLIOTEPOB, YEM Ha [IEPBOM H TPETHLEM CKNAJAAX BMCCTC,
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Kaxoli MpOLEHT OT BCEX KOMITBIOTEPOB XPaHATCA Ha Bropom cxnaae? Cxonb-
KO KOMNGIOTEPOB HA NCPBoM cknane?

6. [lpn xaxoM HaHGOMBIEM HATYpANLHOM JHAMCHHH NAPAMETPS & Ypae-
Helve 4(x —2)=a—15 nMeeT OTPHIETENEHMA KOpenb?

Bapsautr V
1. Pemnsrre ypassenne |x 1| +|x-4]=3.

2. Dpn Beex 3SHAYCHHAX BAPAMETDA & PEUINTE  YPaBRHeline
(@a-3a+2)x=a+2.

3. KonuecTso KOMIBIOTEPOBR HA TpeX CKAAAAX oTHocHTea Kak 1 :2:3.C
Nepeoro ¢kNaaa SLio MPORAHO COMB KOMABIOTSPOB, ¢ TPETHENO CKnana — 16
koMnEloTepoB. [Tocne 310N HA PTOPOM CKAANE CTANO CTOALKC KE KOMALIO-
TEpOB, CKONLKO HA MEPBOM H TPCTHEM CXIAAE BMECTE. CKOALKO KOMMKIOTE-
pos Gblao RE KDKIOM CKNAAE cHAvAna?

4. Karep no TCHCHHIO PEKH 38 NATH SACOB NPOIUILIA TAKOE K¢ PACCTON-
HHE, KOTOPOE NpOIILBAET NPOTHB TeYeHNE PCKH 33 BOCEMs vacoe. Bo
CKONBLKO Pa3 COBCTREHHAN CKOPOCTS Katepa HOALIIE CKOPOCTH TeueH:d pexn?

5. Joxaxure, yro ypapHeuue (x+3Nx+4)¥x+53=31 He MMeeT uenuiX
Kopreh.

6. JIpn Kawux uenbiX 3HAYEHHAX NApAMETpa & YpaBHeHMe a-X=5+2x
amcet uennie kopau? Haliarre >TH KopHA.

Baprant V1

1. Pewwve ypasnenue |x— 2} +x-5|=3.

2. Tpa BCceX 3IHATCHHAX DAPAMETPa & PEIIMTE  YpasHEINe
(a—-2)-(a+3)-x=a+3.

3. KonuuecTEO KOMABIOTEPOB HA TPEX CKRaaaxX owochTea kak2:1:3.C
NEPBOre CHAAAA GLUID MPOASHO 9 KOMNLIOTCPOB, © TPETHEIO ckmana — 27
KOMILIOTEPOB, & HAa BTopoif cknax npupesin 32 kommetotepa. [Mocne roro
HA BTOPOM CKIIAA¢ CTARO CTOJILKO K¢ KOMUBIOTEPOR, CKONLKO HA TMEPEOM H
TpeTheM cknane Bmecte. CKOMBKO KOMNBIOTEPOB Gbil0 HA KAWKAOM CKNanc
cuawans?

4, Katep no TCHCHHIO PEKH 34 6 uACOB NPOIMIEUT TAX0E ME PECCTORHHE,
KOTOPOS NPOMNLIBACT NPOTHE TCUEHHE PekH 33 9 uacos. Bo cxonkko pas cob-
CTECHHAN CKOPOCTY KaTepa Gonbine CKOPOCTH TEICHAA peku?

5. Doxasorre, uro ypasesue (x+1):(x+2)-(x +3) =25 e vimeeT uenbix
xopHeil.

6. TIpy xaKuX DCAWX IHAYEHHAX NAPAMETPA ¢ ypasuenne g-x=7+3x
umeer ueitbie kopan? Haliame 3™ KopaH,
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Ypox 20. ARann3 KOUTPOIbHO#H paboTnl

Xoa ypoka

I. Hrorn padoTis

1. Pacupeaenienuc paoT NQ BapHaHTAM W PEIYARTATH! pelicHi. ¥ ao0ho
JAHHEIC 3A0CHTE B T2OmMLY (iR kancaoii naptl BapHalImoB).

2 masan/Hroern 1 2 3 6
+ 5
F |
. 1
%) 1
Obosnaycnung:

+ = YRCNO PELUHBIIHX 3aAAYY NPABHILHO HAM TI0YTH HPABHALIIO;

£ - YHCRO PCINHBIITHX 3AMAYY CO SHAHHTCHLHEIMH NOFPCUINOCTAMH,
- = YHCHO HE PEIURBLIKX 388AMY;

£ — YHCRO HE PCUIABIAK 3ANAUY.

Bapuairmei 1, 2 -~ 8 yuammxces.

2. Tuim4Abie G:UHOKH NPH PCUICHHY 33724,
3. 3ajaun, Br3Basiuse HanGonbiIMe TPYALOCTA, ¥ HX patbop (yudrenem
KM WKONEHHKAMH, PCINMBLIHME JTY 3a034y).

11, PasGop 3aaa4 BaPHAKRTOB

Bapaant I
l.a)2; 6)-3.
2.a) x=% Hx=-3; 6} x=-335,
3. x=3,5.
4. Ifpu a#1: x=i.

a-—1

5. 126 Toun nanard, 189 Toud Tpeckr, 205 YOHH OKyHA.
6. 28, 29, 30,

Bapuanr II

l.ayx ~-3; 6)x=-2.
2. 3) x=% Hx—-2; 6) x=-6.
Jx=24.

4. 1lpn a+2: x=i.
a-2
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5. 96 TouH Mopkosy, 240 TouH Kaprodens, 254 TOHHHN AyKa.
6. 26, 28, 30.

Bapuaur K1
1. Hoxazano.
2.a)x=4.6;, G)x=2H x=-§.
3.0

4. MNpu a=0: x=2,npu a=2: x -~ moGoe uucno.
5. ﬁ%%;%uamuuu.

6. a=6.
Bapuaur IV
1. Noxasano.
28 x=-2; B)x=1mu x=—%.
3.9
4.Mpu a=2: x=3,npn a=2:x— moboe wmcno.
5. 75 %; 84 xoMnbioTEpa.
6. a=86
Bapwanr V
1. Pewenue

Jnn pewewns ypapsesns |x—1|+|x—4|=3 yurem reomerpuyeckuii
cMbicit Moy, Benuukna [x —1| — paccrosmse or ukcna x 40 uscna 1 1a xo-
opawHarHol npamoll, Bemuuia |x— 4| — paccToARKE oT wBCRA X A0 wiCAa 4.
Torna reoMeTpHUECKHH CMMCH AANHONO YPABHEHHA: CYMMA PacCTOAHMR OT
Yucna x Ao aucen 1 v 4 aomKHa paBHATRCA 3.

Sy 7777777777 S
1 4
Puc. 1.7

M3 pHCYHKA BHAHO, YTO A0S YHCEN 1S x<4 TaKoe ycnoBHe BRNONHACT-
ca. Takum o0pazoM, petieHHC JaHHONO YPaBHEHMA — M0Goe YHCNO X H3 Mpo-
MexyTka 15x<4,

(Omgem: 1Sx54.)

2. Ecan xoodeament npet x B ypassennn (a@-3)-(a+2)-x=a+2 He
paseH Hymo (To ¢cTh @ #3 H a# -2 ), TO YPABHEHHE HMEET CAHHCTBEH L
_ a+2 _ 1
T (@-3)(a+2) a-3

KOpeMb X
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MoacTaBHM 3HAuEeHHe & = 3 B JMAHHOS YPABHCHHE H NOJY'SHM:
(G-3(3+2)-x=3+2 unu 0-3=5. Taxoe ypapHeHHe peiieHHil He HMeeT.
[ToacTaBHM 3HAMEHHE ¢=-2 B JAZHHOE YpABHEHHE H NOAYUHM:
(-2-3):(-2+2):x=-2+2 wm 0-x=0. Jhoboe IACHO x ARARCYCA peuic-
HHEM JAHHOO YpaBHeHNd,

(Omgem: npn a3 n a*-2: x=ﬁ npH ¢ = 3 pemenuii ner,
npn a = -2 : x — moboe uucno.)

3. Tax xax YHCAO KOMOBIOTEPOR Ha CKAARAX OTHOCHTCE Kak 1 : 2 : 3, ro Ha
NepBoM CKNaJe HAXOAMTCA X LITYK, HA BIOPOM — 2x INTYK ¥ HA TPETheM - 3x
wryx. B cooTeercTRIN ¢ yCIOBHAMH FABAYN TIOCIE NPOLXH B NOCTYNRCHHA
KOMIIBLITEPOB Ha CKIANH HX CTARO: HA REPBOM ckiane — x—1, Ba BTOpOM
cknage — 2x + 17 u Ha TpeTsen cinane — 3x-16. [Nocne 310r0 Ba sTOPOM
CKITAAC CTANO CTOABLEO € KOMILIOTCHOB, CKOABKO HA NCPBOM U TPETHLEM CKNIa-
ac smecre. NooroMy noayuaem ypasnenwe: 2x+17=(x-7)+(3x-16) nm
2x+17=4x-23, wm 40=2x, oteyna x = 20, CnenopaTensHo, Ha CKAAAAX
Guino: Ha mepeoM — 20 IETYK, HA BTOPOM —~ 2 * 20 = 40 urmyk, Ha TpeTheM -
3-20 =60 wryk.

(Omsem: 20; 40; 60.)

4, Pewuenue

[lycTh coficTREHHAN CKOPOCTh KITEpa X KM/, CKOPOCTL TEUeHHS pekH ¥
km/y. Flo TeueHMIO pekN, NBMIANCH CO CKOPOCTEIO X+ KM/, Karep 3a S
4acos Nponakn paccrosume 5(x+ ) xu. IlpoTHR Teuelmn pexH, ABMraach
CO CKOPOCTBIC X—¥ KM/, Karep 3a 8 yacop nponamn paccroanue 8(x— y)
km. Mo ycnosdio t# paccroanna oamiakosl. Tlosromy nonydaem ypasse-
He: 5(x+y)=8(x—») uan 5x+5y=8x-8y, mm Sy+8y=8x-5x, unn

1

13y =3x, orxyna x=BTy=4;y.

CieaosaTensio, coGCTBEHHAN CKOPOCTL KATepa GOABIIC CKOpPOCTH TEde-
HHA peki b 4% pasa.

(Omsem: 4%.)

5. Nycro ypabueune (x+3)-(x+4)-(x+5)=31 nmeer uennii xopeus x.
Toraa uucna x + 3, x + 4, x + 5 — uenwie 1 nocaeaoparensine. Cpean Tpex
ROCHEAOBATEARHLX HENHX THCen o6R3aTeNsH0 auHe AERNTCH HA 2 B OfIHO —
na 3 (Hanpumep, ducaa 7, 8, 9), novroMy NPOHIBEACHHE TAKHX uticeM Oes
OCTATKA IENHTCH HA 2 + 3 = 6. CleaoBarcAbHO, ICKAA YACTH YPABHCHHS KpaT-
Ha 6. B npasoéi 4acTH ypabHeHua CTOHT HHcno 31, xoropoe aenuTes Ha 6 ¢
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ocrarxoM 1. lNonywacs nporeopeure. [MozroMy DaHHOe ypaBHEHHE HE MO-
WET HMETH HEABIX Kophell.
(Omeem: aoxasano.) -

6. VparvenHe a-x=542x 3zanummeM B BHAE: @-X¥-2X=5 mm

{a-2)-x=5. [Ipn a+2 310 ypapHellHe HMeeT Kopeub x=a—$2. Yro0n

Tanoi KOpeHb Guint UC/BIM YHCNOM, HARO YTOCH Tenoe Ynueae g2 Omno
AciuTeneM YHeaa 5 (To eoth + 1, + 5). [To3TOMy paccMOTPHM SCTHIPE CNY4AR:

a)a—-2=1 (10 ec1H @ = 3), TOrAA x=%=5;
6)a-2=-1(roecte a=1), TOrAA x=i1=-5;
B)a-2=5 (1o ectp a=7), TOraa x=%=l;

rya—2=—5 (1o ect» a =-3), TOrma x=%=-1,

(Omsem:npua~=3:x=5npua=l:x=-5,npua=T:x=1,npua=-3;
x=-1.)

Bapuaut V]
1. Pesmenne
Jpa pemennn ypasuemws |r—2|+|x—5=3 yurem reomerpuuecxuii
cMuIcH MoAyna. Bennunna |x—2| - paccrosrne or uMcna x go wmcna 2 Ha
KOOPOHHATHOH Npamoil, BeAHTHHA lx-ﬂ—pmmmmqmaxnoumas
Torza reoMeTpitiecknit CMECI JAHHONO YDABHEHHA: cyaua PAacCTOAHHIt OT
MHCNA X A0 YHeen 2 4 5 ZOmxHA PABHATECK 3,
%x
2 5
Puc 1.8
Hs prcyHEA BUIHO, WTO ZNd “Méen 2SX<S TAKOC YCNOBAE BHIKVIHACT-

ca. TaxuM oGpasom, petieHie AAHHOT) YPABHEHNS — Mioloe uKCno x B3 npo-
MeKyTKd 25X5 8. .
(Omeem: 25x55.)

2. Ecnn koodduument npi x B ypasiennn (a—2)-(a+3)-x=a+3 ne
pasex Hymo (roects (@—2)-(a+3)£0 mnu a2 H a+ -3), T0 ypaBHCHHE
HUMeeT SAMHCTBEHHMIE KOpeHb X a+3 L TloAcTagHM 303~

(a 2)- (a+3) a=2
uepne @ = 2 B AaHHOE YpABHEHHE W noayunM: (2—2)-(2+3).-x=2+3 wunn
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0 - x = 5, Takoe ypasscHue pemnentti ne mmeet. Honcrapnm sHagenne g =— 3
B JaHHOS ypaeneane M norymuM; (=3=2)-(~3+3)-x=~-3+3 wm0:-x=0,
JlroBoe YHCNO X SANACTCR peeHHeM JAHHOIO YPABHEHNA.
(Omeem: npvt a#2 u a#-3: x=——!-5, npr a4 = 2 — peuennil Her,
a—
npH g =-3: x — MoGoe YHCNo.)

3. Pewtenue

Tax KaK 4HCI0 KOMNLIOTEPOB HAa cknanax oTHocHTcA kaxk 2 : 1 : 3, To Ha
[EPBOM CKRAIE HAXOAMTCA 2X, Ha BTOPOM — X IITYK M HA TPETHEM ~ 3x nIryx.
B cOOTBETCTBHH ¢ YCNOBHAMH 380AYH NOCNE NPOAIKH H MOCTYTUIEHHA KOM-
NBIOTEPOB HA CXNAZBI MX CTANO: HA NEPBOM CKRAIc — 2x — 9, Ha BropoM —
x+ 32 ¥ na TperveM cxnage — 3x — 27. Tocne 3T0M0 HA BTOPOM CKAAAC CTANO
CTONBKO 3¢ KOMIBIOTEPOB, CKONBKO HA [IEPBOM W TPCTHEM cknane suecre, Tlo-
ITOMY NOTyuses ypaeHerie: x+32=(2x—-9)+(3x-27) wm x+32=5x-36,
M 638 = dx, orxyaa x = 17, Crenonarensio, Ha CxaRax Opno: HA NEPBOM —
2+ 17 = 34 wiryxy, Ba Bropon — 17 wrmyx, va Tpetsem — 3 - 17 =51 wryxa.

(Omesem: 34; 17, 51.)

4. Parsenne

Ilycte cofcTReHHAN CKOPOCTL KATCPA X KM/, CKOPOCTL TEYCHHA PEKn
y kw/v. [o TeveHmO pexu, ABUraich CO CKOPOCTLIO X + ¥ KM/4, XaTep 3a 6
4acoB NPOMALIN paccToaune 6(x+)) kM. [IpoTHE TeueHHA PEKH, ABHTAACH
€O CKOPOCTBIO X — J KM/4, KATEp 34 9 yacos Oponnwii paccrosnue 9(x+ y)
kM. Tfo yenosuio 3T paceToanun ouuaxosst. Iloamomy monyuseM ypapne-
HHE: 6(x+y)=Nx—y) mau 6x+6y=9x-%y, umm 6y+9y=9x~6x, mm

15y =3x, orxyma x=-l%z-=5y.

Cacnosarensto, cofcTBennan ckopocTh KaTepa GoMbile CKOPOCTH Teue-
HRA PexH B NATH pas.
(Omeem: navs.)

5. Pewenue

Nycts ypasuenne (x+1)-(x+2)-(x+3)=25 wMeer ucnuli wopeus x,
Torma uncna x + L, x + 2, x + 3 — uensle H nocaenoparensHbie. Cpeny Tpex
. MOCASOBATEIBHLIY LIIKX YHCEA ODAINTEABHO ORHO ASTHTCS Ha 2 B OfHO —
Ha 3 (nanpuMep, uncna 13, 14, 15), nosromy npouspeacHHe TakHx uucen Oes
OCTATKA AeAHTCA Ha 2 - 3 = 6. CnepoBarensHo, ICBA YACTL YPABHEHMA KPaT-
Ha 6. B npapoll yacTH ypaBHEHNS CTOHT YMMIO 25, KOTOpOE AENHTCA Ha 6 ¢
octarkoM 1. [Tonyuaem npoturopeune. IToaToMy AAHHOE YPABHEHRC HE MO-
XCT HMETD LEHIMIX KOPHeH,

(Omgem: noxasaHo.)
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6. Pewsenue

Ypasuenne a-x=T7+3x sanumem B BHAE 4:x-3x=7 umM
(@-3)-x=7. [Ipn a#3 510 YPABRCHHE HMECT KOPCHL x=ﬁ- Urobm
TaKoli Kopess OGN HENBIM YHMCTIOM, HANO YTOOH uenoe uuene a-3 Guno

Aenurene yucna 7 (1o ects *1; +7), [To2T0MY PACCMOTDHM HETHPE CTYUas,
a)ag—3=1(roecrna=4), Torna x=%=7;

6G)a—-3=—1(10ecTha—2), Toras ;—ll=_7;
B)a-3=7(roects a= 10) Torns x=%=1;

rya—3=—7 (10 ectb a =—4), Torma x=%=—l.

(Omsem:npua- 4:x=7, npua=2:x=-7, nppa=10:x=1, npu a=—4;
= -1}

Ypoxn 21-22, 3auer no Teme
«Bripaxenna. lpeopazoBanne BLIpakennii. Ypanuelnm»

Leru: cpasueHHe YCNEBAEMOCTY YHALIHXCA NPH OAHHAKOBOHR CIOKHOCTH
sanaunil, ROSMOMHOCTE NOBLILECHAA OUCHOK 38 BHTIONHEHHBC KOHTPONBIEC

paboTul.
Xoa ypoxa
L Coobimenne remnl B nenelf ypoxa

I1. Xapaxrepucraxa 3awernoii pafiorn

PaGora cocramnexa 8 ABYX paBHOUSHHbLIX Bapuantax. [lo cpaBsensio c
ROHTPONbHOH paboToi ybenHueHO KOoAuuecTsO 3amaHuii. CooTBETCTBEHHO Y
YHAMMXCA BOIPBCTACT BOIMOAHOCTS BRIGOpa 3au8d. Bee sananun prabuut a
TpH Groka A, B n C. Camule npocTsie 33034 HaXOASTCA B 4ACTH A, Oouce
CROMHEIE — B 1acTH B, ene cnokiee — B gacTd C, Kakeran 3anaua 13 A ouens-
pactrca B 1 Gamn, w3 B — e nea Ganna, uz C — B TpH Ganna. [ToaroMy 2a npa-
BHABHOE pPellicHHE Beex 3agad Gaoka A MOKHO noay4HTs 7 Gannos, Gnoxa D —
8 Gannos ® Gaoka C - 9 Gannos (scero 24 Ganna). Ouctika 3 crapures 33 6
Gannos, ouchea 4 — a 10 Ganncs, oucHka 5 —3a 14 Gannos.

Tax xax 318 pabora SBASCTCA 3AUETHOR, TO B HEE HE BIUNOUCHE! MPHHLIK-
nuantHo Hoeble 3aaaun. [losTomy pasGopy aanankil paGoTHl 3aHATHS MOXHO
H ¢ ROCBAATS (PeIneHHA 3a0a9 MOTYT OLITh BhIBELHICHL! HA CTEHE).



64 Noypowniee paspabomets k ywebuxy FO.H. Maxapuwvesa u Op.

Bapuant I
A
4a+3ab+7b
a+2ab+5b

2. ¥YxaxHTe AONYCTUMBIE THAYCHRA NEPEMEHHOH B BHPRKCHRH:

3a-4 + 5a-4

2(a-3)—(a+1) 3(1-a)+4{a-2)

3. Aenserca NU paBeHCTBO 3a+4ab+36=4ba+3(b+a) TOXKACCTBOM H
noyemy?

4, Peuure ypapacune 2(x-3)=7(2-x). -

1. HailauTe 3havueHHA BRIPDKSHHA npua=2,b=3,

5. Peunrre ypashenne 2-|x—5 =4.
6. Nlokanwre, 4TO YpaBHEHHE 3«|x|+x’ +7=6 He umeer pemennil.
7. Hoxakure, 40 ypassenne 2x* +5x+1=0 HE HMCET NOOKHTERbHIX
KopHeH,
B
8. Ynpocrare Bripaxenue 1,7(2¢-3)+0,6(32—1)-0,4(a—8).
9. Peiture ypasnesine [4— x| =x—4.
10. Peuture ypasnenne (3x-2){2x-4)=0.

11. Jioxamure, uto ypasnenue 2(x—3)' +4-Jx~5/+1=0 ue umeer pe-
wennii.
C
12. Peurwre ypapnenwe 3(x ~2)" +4-6-3x=0.
13, Tpyn xaxux 3natcHHAX NAPAMCTPA a YpaBHeHHE 3ax=5a+5 umeer

xopun 3, 7 n 15?

- 14, Noxawwre, 4TO HEe CYMIECTBYIOT LENLie YHCNA X H ¥, [IPH KOTOPHX
BLINOJIHACTCS PABEHCTEO (X +3)(x+4)=8y+5.

BapmantTH
A *
3a+7ab+5b
ILH ——— = =2.
mwwh+3@+# npia=3,b=2
2, YKaxuTe JONYCTIMBIC 3HAUCHHA NEPCMEHHOM B BEIDAKCHHH:
5a-3 Ta+5

Ha-2)-3(a-1) a(l-a)+5(a-3)

3. Ssngevcs mm pasencreo 7a+2ab+7b=2ba+7(b+a) TomnecTsom
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H noueMy?
4, Pemmre ypasuenue 3(x—4)=5(3-x).
5. Pewunre ypagHenue 3»|4—x|=6.
6. lokaxuTe, 4TO ypaBREAHE |.:|+2x’+5=4 HE HMEET PElICHHE.

7. Hoxasure, 4to ypasHenne 3x°+7x+2=0 He uMeerT NONONHTENb-
HRIX Kopaied,

B
8. Ynpocture evipaxenne 2,7(3a+5)+0,4(2a~3)-0,6(a3).
9. Petuure ypasuesne |S—x| =x-5.
10. Pemwre ypasueune (2x—5)(3x-4)=0.
11. floxanmre, aro ypapuenue 5(x—4)" +7|x—35|+2=0 ne umeer pe-
mictuii. ’
C
12. Pernmre ypanenue 2(x—3)° +5:{9-3x=0.
13. MNMpu xexux 34aveHUAX NApaMeTpa a ypaenesuwe Tax=d4a-T7x+4
HMeeT KopaK 2, 51 172

14, Jloexmre, WTO He CYMECTBYIOT LSALIS THCRA X H ), NPA KOTOPHIX
BhinOnHACTCA paBeHCTBO (X +5)(x +6) =6y +3.

II1. PasGop 3ansnmit
Bapaasrt 1
L. Peneenue
B M MNOACTABKM JHAMCHHS HCPCMCHHEX g =2 H
a+2ab+5b
b=3. Tonysaen: 4:2+3-2:3+7-3_8+18+21 47 18
‘ M 723453 212415 B 20
(Omeenr: IE.)
29
2. Peiuenne

Jlannoe BHpaXeHHEe AMECT CMBICH, €CAH 3HaMeHaTeny apobell ne papHbt
nymo, 10 ects 2(a-3)—(a+1)%0 u 3(1-a)+4(a-2)=0. Ynpocrum
BEIPAXXEHUA B JIEBhIX MACTAX HEPABSHCTB, PACKPHE CKolKH H MpUBEAS No-
AcOune unenpt. [Monyusem: 2a-6-a-1#0 v 3-3a+4a-8#0 nm
a—T#0 1 g—5+#0, TormasaxonnM g+#7 H g3,

(Omeem: a+7 n a+5.)
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3. Petuenue

[Noxaxem, 4TO NeBas YacTh PABCHCTBA TOKOECTBEHHO pasHa npasoil. Ha
OCHOBAHHA MEPCMECTHTCHLHONO M COUCTATSILHOTO CROHCTE nOAydaeMm:
3a-+4ab +3b=4ab+3b +3a=4ba+(3b+3a). Ha ocHoBAWHK PACTPERETH-

TenbHoro ceolictea nmeen 4ba+(3b+3a)=4ba +3(b+a) . Chenoparensho,
AAHHOE PABEHCTRO SBASETCH TOKICCTEOM,

{Omsem: apnserca.)

4. Pemenue

B ofemx uactax ypasHenus 2(x-3)=7(2-x) packpoem cxobwm:
2x—-6=14—7x. B nesyto “acTh NepeHeceM CnaracMhie, 3aBHCAIHE OT X, B
npaeyio 4acTh — aucas. IMonyusem 2x+ 7x=1446. lpuseaen nouobunie

unent 9x =20, Halinem x=%=2-§-.
(Omeem: 2-;—)
5. Pewsenne

Ofc 4acTH YPHBHEHHS 2o|x—5|=4 PaIRCITHM HA THCRO 2 H NOAYTHM
ix—S‘ = 2. Tak xak MOAYABb HEXOTOPO# BEANYHHE PABEH 2, TO CaMa BETHUH-

Ha pasna 2 wm -2, losyvaes oBa AuHCHHRX ypaBHeHUA: Xx—5=2 (TOrma
XopeHb x = 7) Hx — § = =2 (kopens x =3).
(Omeem: x=Tux=13.}

6. Perenne

Vpasuenne 3-|x|+x*+7=6 sanuwem B suae 3-|y+x* =~1. Kaxnoe
CNAraemMoe B B0 MACTH YPABHEHHS HEOTPULATENLHO TIPH NOOLIX 3HAVEHN-
ax x (To eCTB 3!3{ 20 1 x%). TloaTOMY CyMMa CNaraeMbixX TAKOKE HEOTPHLia-
Tenwia. [lonyuacM npoTuBOpeuMe: NEBAd 4HaCTh: HCOTPHLATEALHA i PABHA
oTpHUATENLHOMY auchy --1. CaeaoBaTensho, APH BCCX ZHAYEHHURX X PABEHCT-
BO He Buinionngercs. [ToaroMy JanHoe YPaRHeHHE HE HMeET pelleHHi.

(Omeem: poxazano.)

7. Pewuenue

Tlycts ypasuenne 2x° +5x+1=0 uMecT nonoxuTennuLlii xopeHt x. To-
TAA KaxO0e CHalacMoe B Nepol MacTH ypasHeHHS MONOMHTENBLHO, TaK Kak
32?7 >0 u 5x>0. CyMma NOAORNTEALHLIX CAArBCMBIX SBAACTCA BEIHIHHON

nOAOKHTENLHON R HE MOKET paBHATLCE nymio. Flonyuaem npoTHEOpeuue.
CneacatenbHO, AAHHOE YPABHEHHC HE HMEET NONOXUTENLHBIX KGPHEi.
(Omsem: noxa3zaxo.)
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8. Pesenue

B pamonm BHpaxeHHN packpoes cxolkn u npusenes nofobibie uneHw.
Nonyuaem: L?(20—3)+0.6(3a—l)-0,4(a -8)=
=3,49-5,1+1,80-0,6-0,40+3,2=4,82~-2.5,

(Omeem: 4,8a-2.5.)

9. Pentenue

Jina pewenns ypasnenus |[4—x]=x—4 yurem, 4TO NpH BCEX 3HAMCHHAX X
NCBAN YACTD YPRBEHEHMA REOTPHIRTENLEA. TI0OTOMY NPEsan YaCTh TMOKS JOMKHA
GuiTh HeorpHLaTenbioft x —4 = 0. 310 yciopue sunonHAerca npu x =4, Ipu
TAKHX SHAYSHHSX ¥ BLIDIKEHHE 4-— X, CTOfIlee MOA MOAYTIEM, HEMOIOKH~
Tenstioe. Torna no onpeaeneinnio uoaynd |4— x| =—(4~ x)=x—4. lloaromy
SAHHOE YPABHEHHE HMeeT Bl X ~4=X—4 H BEIKJIHACTCA PH Beex JHave-
HuAX x. OanaKo Bee paccyxueHus GeumH COpABEANHEH TONGEKO Npu x24.
PmetHo Taxue 3navuctmn x K GYAYT PCIICHHAME YPABHEHAA.

(Omgenm; x24.)

10. Pemenne

B ypashesun (3x~2)(2x-4)=0 npoussencHme ABYX MHOXUTENEH
passo Hymo. [Tosromy opuH w3 MnoxuTeneil panen uymo. [Tonyuaed npa
nunelivnx ypasHemus: 3x—2 =0 (ero xopes xzé) H 2x-4=0 (xopeus
x=2).

(Omeem: x=% Hx=2)

11. Pewenne
B ypasnenun 2(x-3)" +4.]x—5+1=0 npu ncex snaueunax x nepsue
JBa CNAracMBIC HEOTPHIATEABHLI, TO ECTh 2{x-—3)220 n 4:[x-5|=0. To-

CNEANSE CAATACMOE — HONOKHTENLHOE THCNO.

CyMma Tpex TAKHX CRaracmulx BEIHYHHA TIOIORMTCHLHAA K HC MOXCT
pastiatuea Hymo. [TorroMy naHHOS ypasHeHHe He HMEET peleHHi.

(Omsem: noxasano.)

12. Pesuenne
B ypasserm 3(x—2)’ +4-|6—3x|=0 xawaoc cnaracMoe npH Beex 3a-

qeHMAX X HeorpHiuarensHo, TojroMy HX cymMa Oyner pABHATHCR HYNIO
TOABKO B TOM CNyuYae, €C/H KAKAOE H3 HHX PaBHO HYNIO, TO €CTh

3(x-2)" =0 w 4-J6-3x)=0. llepsoe ypasuerme pasacium Ha 3, nropoc —
#a 4. Mosyuacm ypastenna (x—2) =0 n J6-3x|=0. Ecan xeaapar mexo-
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TOpOIf BETHYAHB! PABEH HYMO, TO H CAMA BEHYHHA PaBHA HYA1Q, TO €CTh
x-2=0, otxyna x = 2. [IposepaM NOACTAHOBKOH, T NPH TAKOM IHAYCHNH
X BLNONHAETCH K BTOpoe ypaskenue [6-3-2} =|6-6{=[0]=0, orxyrax=2.

(Omegem: x=1.)

13. Pesenne

Jluneinoe ypasueune 3ax=5g=3x+5 3anuiieM B CTAHIAPTHOM BHAS:
3ax +3x=5a+5 unk 3x{a+1)=5(a+1). Ecnw xoodbuusenr npu x He
paees Hymo (10 cerp a+120 unH @ = ~1), TO ypaBHeHHE HMEST AHHCT-

5(a+l) 5 ' “
BCHHMI KOopeHs X = == § YOROBHE 3aigus ue Buinonuserca. Ipu
3(a+1) 3
=-| AaHHOe ypasnenHe umeer BHR x-0=0, TToaromy noboe anaueHue x

RBIAETCY KOPHEM YPABHEHHA.

Cheposarentho, B 3TOM cliyuae ypapHeHHe Oyzer mers kopn 3, 7w 15,

{Omeem: a=—1.)

14. Pesienue

TIycTh CYMIECTDYIOT HEALIC YHCAA X M ¥, KOTOPHE YAOBAECTEOPAIOT YPaB-
sermio (x+3)(x+4)=8y+5. Toras uncna (x + 3) u (x + 4) — ARa uenBIx
AOCACAOBATEALHIX YHCAR. OOHO M3 HTHX HHCEN METHOE M NPOH3IBeACHHE
(x+3)(x+4) aenserca weTnuM uucnom. Qucno 8y =2-(4-y) uernoe. To-

CAA CYMMA METHOTO YHCIA 8y M HeueTHOro udena 5 OyAeT YHCIOM HEYeTHBIM,
Monyuaem nporuBopeyue: Nesas YacTh YPABHEHHS — YETHOC YUCNO, NpaBas
4ACTE — HEMETHOE MHCAO, CHSMOBATENLHO, BSIHIHHE X H ¥ He MOTYT OLITL
LEABIMH JACARMH.

(Omsem: poxazano.)
Bapuant 11
1. Pemenne
B ehipaacHne 3a+7ab+3b DOACTABYM JHAMCHMA NEPEMCHHEIX 2 =3 K
2a+3ab+4b
3:3+7+3-245.2 9+414+10 61 _29
& =2, Monyyaem: = =—=1—
2:3+3-3:2+4-2 6+18+8 32 32
29
(Omgem: 132.)
2, Pewenue

JanHoe BUpOKEHHE HMEST CMECR, 6C/TH 3HAMCHATENH ApoDeil He paBHK
Hymo, 10 ecte 4{(a—2)-3(a~1)20 n 4(1-a)+5(a-3)=0. Ynpocrum
BHIPAXCHHA B JICBLIX 4aCTSX HEPABCHCTB, PACKPEIB CKOOKH H NPHBCAS MO-
aobubie unenns, flonywaem: 4g-8-3a+320 u# 4—-4a+5a-15+0 unn
a-5+#0u g-1120. Toraa uaxoaum a5 n a=11.

(Omeem: a+5 n g+11.)
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3. Pesenne

Tokaxem, 4TO NEBAS ACTS PABCHCTEE TOMACCTBCHHO paBHA npanol. Ha
OCHOBAHHH NEPEMECTHTENLHOIO H COMETATENBHONO CBOHCTE TOMyuae
Ta+2ab+7b=2ab+7b+7a=2ba+(7b+7a). Ha ocuopannm pacnipene-
nuvensnoro ceolcrea uueem 2ba+(7h+7a)=2ba+7(b+a).

CnejosatrensHO, JAHHOS PABEHCTBO ARNASTCA TOKACCTROM,
{Omeem: apraerca.)

4. Pasuenue

B ofeux wacrax ypaBhenus 3(x-4)=5(3-x) packpoem cxobks:
3x—12=15-5x. B neny10 uatTh AEpeHeceM CAAraeMLIC, 3ABHCALINE OT X, B
npasyio yacTs — yucna. flonyuaem 3x+35x=12+15. Ilpueesem nonobune

ynentl Bx=27. Halinem 1_%_3%
(Omeem: 32.)
4
5. Pesuenne

Obe yacTH YpaBHCHAN 3'|4-x1=6 PASZENHM HE MHCIO 3 H NONYuHM
4 xi = 2. Tax kaxk MORYIDb HEKOTOPOH BENHYHHE PABCH 2, TO CaMa BEIHYH-
#a pabna 2 win —2. MNomyvaenm apa auneliunix ypaeneAns: 4-x=2 (toraa
Kopenbx =2} u 4—x=—2 (wopess x = 6),

{(Omeem:x=2Kx=06.)

6. Pewenne

Ypasnenine |x]+2x" +5=4 sanumem 8 suge [x]+ 25" =-1. Kaxnoe cna-

raeMoe B NICB0H YACTH YPABHEHHS HEOTPHIATEIBHOE MPH MOGHIX SHAYCHRAX X
(10 comi |20 u 2x* 20). MootoMy cymMa CATaeMEX Taloke HEOTPHUA-
Teneiad. [lonyuaeM mpoTHBOpEuME: JEBaA YBCTL HEOTPHUATEALARR H PaBlia
OTPHLATELHOMY aMchy —1, CICROBATEARHO, IPH BCEX. 3HAYCHHAX X PABCHCTBO
He sbinonHAeTes. [102TOMY JaHHOS YPaBHEHHE He HMeeT peineHHi,

{Omeemr: noxazano.)

7. Pesuenue

TycTs ypasuenue 3x* +7x+2 =0 umeeT nonoxmTensHuii xopesns x. To-
T/ K&WEOS CNATACMOC B JIeBOH SacTH YPABHCHHS NOBOKHTENELHOE, TAK KaK
3x% >0 u 7x>0. CyMMa HONOXKHTENSHLIX CATSEMAEIX SBNSETCH BEAHHHOR
flonoxuTenbNO ¥ He MOKET paBHaTECA Hymo. Tlonyuaem mpommBopeune.

CRenoBaTensHo, JAHHOE YPABHEHKE HE HMEET NORUAKHTENEANX KOPHER.
{Omeem: poxazano.)
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8. Pewsennue

B AZIHOM BEIPAXEHHH PACKPOEM CKOGKH H RPUBEREM NONOGHHIC WICHH.
Monyuacm: 2,7(3a+5)+0,4(2a-3)-0,6(a—3)=

=8la+13,5+0,8a-12-0,6a+1,8=83a+14,1.

(Omeem: 8,3a+14,1.)

9. Pewuenue

JIng peuienna ypasHeHHA |5-.t| = X — 35 yuTeMm, UT0 NpH BCEX 3HAYEHHAX X
neBas 4acTh YPABHEHMA HEOTpHuaTenpia. [looroMy npapas 4acTs TAOKe JoJK-
Ha Gorrs HeoTpuaTeabHol x—520, D10 ycnoBue BRNCAHATCE pH X2 5.
Tipy Takux sHavenusx x BEIpOKCHHE S5 —x , cTosilee A0/ MOAYNEM, HENONO-
svrensioe. Toraa no onpenencumo momyns [5—x=—(5-x)=x-5. Io-
ITOMY BAHHOS YPABHCHHE HMEET BHA X—3=X—3 H BHNORHACTCA NPH BOEX
3HAueHHAX X. ONHAKO BCe PacCyXKZeHus ObUTH CpaBcAiHBLY TONLKO 1pH
x =5, Umenno Takne sHaueHNA X ¥ OyReT pOCHHAME YPABHEHHA.

(Omeenr: x25.)

10. Petuenue

B ypasHenuu (2x-5)(3x—4)=0 npousBeneHHe ABYX MHOXHTeNeH
pasro Hymio. [Torromy onmR u3 Muosumeneit papen Hymo, TTonyuaed nea

Musefinbix ypapHeHna: 2x—-5=0 (ero xopeHb x=%=2,5) H 3x-4=0

4
(xopews, =),
(Omeem. x=2,5n x=-g-.)

11, Pesienue
B ypaenenun 5{x-4)’ +7[x-5+2=0 npu oex snavenusx x nepasie

ABA GAAFACMBIX HEOTPHUBTEILHEIE, TO ¢cTh 5(x—4)’ 20 u 7Tx—520. To-
CNCAHEE CRATAEMOE - MONICAKHTEILHOC WHCAO.

Cymma Tpex TAKHX CRATACMLIX BENHYHHA NOAMKHTENLHAR H HC MOXET
paBHATLCA HYMO, [ToITOMY SaHHOE YPARHCHHE HS HMCCT pelICHHil,

(Omeem: pokazano.)

12. Pewenne

B ypaesenuu 2(x—3)" +5/9-3x=0 xaxaoe cnaraemoe mpu Boex 3na-

YeHHAX x Heorpuuarenbhoe. [losToMy MX cyMMa GyAeT paBHATLCR HyMo
TOMLKO B TOM CAyYae, €CIH KIKAOE H3 HHX PABHO HYNO, TO €CTh

2(::-3)2 =0 u 5]9-3x]=0. Mepsoe ypasneuue pasacaum Ha 2, BTOPOE —
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wa 5. Monysacs ypasnenna (x—3)' =0 u [9—3x/=0 . Ecom keanpar nexo-
TOpOH BCIHYHEM paBeH HYMO, TO H CAMAa BEINTHHA DRBHA HYMO, TO CCTb
x-3=0, orxyna x=3. [IposepHM NOACTAHOBKOHK, ITO MPH TAKOM 3HAuE-
HHH X BLINOAHRETCA H BTCPOC YPaBHCHME |9-3-31=|9—q=|q=0. Hrax,
HAHHOC YPABHCHHE HMEET CIIHCTBCHHRI KOpeHb x = 3,

(Omeem. x=13.) )

13. Pesenne

Jlunefinoe ypaptenue 7ax =4a-—7x+4 3aNHIEM B CTAHAAPTHOM BHAE:
Tax+Tx=4a+4 wm Tx(a+1}=4(a+1). Ecau xooddunuent npn x ne

paBsen Hyaw (To ecth a+1%0 uAH a#—1), TO ypasHeHHE HMEET EAHHCT-
BeHHBI Hb X~ 4( ) i H YCIOBHE 3388494 He Buinonmaercs. [Ipn
Ko X e+ 7 7 g
a =—1 namHoe ypaBHcHue HMeer Bra x-0=0. osromy moboe snauenne x
ABJINCTCE KODHEM YpaBHenud. CNEAOBATENRHO, B ITOM CHAYuAC ypamielmc
Oyner nmers koprk 2,5 M 17,
(Omeem: a=-1.)

14. Petuenue

IycTb CyIECTRYIOT HEABIE YUCRA X § ), KOTOPHIE YAOBRCTBOPIKT Ypas-
Henuso (x+5)(x+6)=6y+3. Toraa uucas x + S ¥ x + 6 — ABa uEAWX N0~
cicaoBaTENbHLX uHeaa. OAHO M3 ITHX YHCEN HETHOS H NPOMIBEACHHE
{x+S5)(x+6) amaserca dernnm uncnon. Yncno 6y=2(3y) uernoe. Toraa

CYMMa YETHOTO YHCNA 63 H HEMETHOrO YHclia 3 Gyner MHCHOM HeMETHbIM.

MonyuaeM MpOTHBOpEuHE: NIEBAR HACTH YPABHEHHA — YETHOE “HCAO, ApaBasd
HACTh — HEMETHOE YHCAO. CRenoBaTeNsHO, BCAHYHHE X H ¥ HE MOTYT O
UCTLIMR YHCTAMH,

(Omeem: noxazano.)



rnasa II. ®yHKUMH

§ 4. DyHKUMN U nx rpaduku

Ypox 23. llonsTHe gynknnn

Ifens: path npencranieHne o HyNKIMH H OCHOBHEIX NOHATHIX, CBA3AH-
HBbIX C Hei.

Xoa ypoxa
L Cooburesine TeMbl B Hens ypoxa

. Hayuenne HOBOIO MATEPHAAS
Ouetih 2aCTO PACCMATPHBACTCA 3ABHCHMOCTL MEXLY PAVIHIHEIMK BETH-

gnHami. Hanpamep, npolinennnit TEAOM NYTh 3ABMCHT OT BPEMEHH JBHNKE-
HUA NpH DocTosEHOR cxopocTR. Macca Tena 3aBMCHT OT ero ofneMa H naoT-
HOCTH MaTephana. CHIa NPHTAKCHHA MEXAY NAHESTAMH SABHCHT OT HX MACC
M paccTogHHa Mexny HiMH. Jlanee Syayr MayuaThcs 38BHCHMOCTH TORLKO
Neaay Aeymu peannaaMi. TaHe JABECEMOCTH MOXEO YCTAHOBHTE Pad-
ABTHBIME ciocobamu: ¢ BoMomMBI0 $opMyYARl (111 GopMya), © MOMOILLIO
rpadEKa, ¢ noMowsio TabnAmL.

Hpauep 1

Mauista ABHMETCA NO WOCCE ¢ NOCTORHHOHA cropocTrio 70 kn/a. 3a spe-
MA / % MAITHHA OPOXOAMT MyTh § = 70-¢ xam. Jlerko BerHcaMTE npofinennuil
nyTh 38 MOoboe Bpema:

Ecmi=1,108=70"1=70;

Ecmi¢=15T0S8= 70- 1,5=105;

Ecmui=3,1708=70-3=210.

3aBucumocTs nepemennoll S or nepemennoii ¢ BepaKaeTca dopmynoik
§=T70-1 (no cupiciy 3axagn ¢ > 0). [Ipn HaMeHeAHH BeNHYHHEL ¢ MeHseTCA
TAKKE B BenuuMHA S. JIpYrHMH CROBAMM: B 3BHCHMOCTH OT BPEMCHH ! [IBH-
WEHHA MAIWHB MCHEETCS H npoiigeHmnii myms §. Takyo 34BHCHMOCTE
§=70-t pazusaor fynxunck. [Tpa srom pons MepeMEHHBX S H { pasiny-
Ha. Bpema ABIKCHNA { OTIPEACASCTCA TONBKO MEASHHCN BOITENS H HA3HIBA~
ercs nesanHCHMo mepemesrnoif Wi apryMentom. [lpolipennbii myms §
OnpeaenseTca BpeMeHes JBUkeHHN | (PR ckopocts 70 kM/q) M HasLiBaeTCA
sasHcnMoil nepenennofi. Ipy 5TOM ANI8 KIKAOTO AHAYEHHA { MOKHO HARTH
TOALKO CAHHCTBEHNOC 3HATCHHE S.



Hpusep 2
v, kMM
[
so}
. 67 9
of 1 3 4 Tt
-80
Puc 1.9

Ha pucynke n306paxcs rpadik ckOPOCTH MAWHHE V B SABHCHMOCTH OT
BpEMCHH ¢ 33 epemMs noe3axH. Biaio, YTo B TENCHHH NEPBOTO 4aca MAUIWHA
pasroHseTCa /10 ckopocTt 50 kM/y. B npomexyrice ot I ¥ 1o 3 1 Mammea
ABKXETCA € ITOH MOCTCAHHOI CROPOCTEIO. 38 BpeMa OT 3 1 J0 4 9 MallHHA
TOPMO3NT M €€ CKOPOCTh YMEHBUIAETCE A0 HyAA. B npomexyTke or4 u go 6 4
MamidHa CTOHT (&€ CKOPOCTL paBHA HYIHO). 3a NpoMexyTox oT 6 4 Ao 7 4
MDA PASTOHACTCA RO CKOPOCTH 30 KM/Y, HO NBHRETCA B NPOTHDONONOXK-
HOM HaNpPaRMCHAH (CKOPOCTL HMCCT OTpHuaTensHull 3HaK). B npoMexytxe
oT 7 4 10 9 4 MaIINHA ABHEKETCH ¢ 9TOH CROPOCTLID,

Hs rpadrra Moo Halimi ckopocTe v Mamsimpl B moGoli MomeHT BpeMe-
H t (npa 0=+ £9). Hanpumep, Kaxk BUAHO W3 IpaduKa;

Ecan =05, T0 v=25;

Ecnp = 1,5, 10 v=50;

Ecomi=35,tov=0;

Ecm £= 6,5, To v=-40;

Ecnn ¢ = 8, vo v=-80,

Tpy 2TOM BeNHYHHY £ Mbl MOXeM BLOHPATE NPOMIBOALHO (f — HEZABHCH~
mag nepementian), Or BLGPAHEOTO IHATCHHA § 3ABHCHT BCIMYHEA CKOPOCTH V.
Mosromy v — 3aBHcHMas nepeMentas. TlpH 3ToM INs KAXROTO 3HAUCHRS ¢
MOXHO HAlTY EAHHCTBEHHOC THAYCHRE V.

Hpumep 3
BrinHmes TAGNHIY KBAAPATOR 3 HATYPANLHEIX HHCESN X.

x | 11213141516 1718379 |10
¥y | 11 419 |16] 251314 641811100

Taxas TaGIHIA TaKKE 3978CT GYHKIIIO: IS KAKAOTO SHAMCHHA X MOXKHO
HaltTh emHCTREHHOE 3HaveHMe y. Hanpimep, KAk BHAHO W3 TAGAMHLIL:

Ecormx=2, Toy=4;

Ecnix=35,T0y =25;

Ecnix=9, 70 y=81.

ChopuynHpyeM na OCHOBIHHK PacCMOTPEHHBIX NpHMepos Ganee ofiee
onpeaenenne gyuxnun. 3asucumocts Nepemennoli y or nepemennoit x Ha-
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sunaered Gynkupelt (Wnn PyHxuMoBanbLHON 3ABACAMOCTBIO), ECITH KAXIOMY
IMBYEHHIO X COOTBETCTEYET eNURCTBERHOE 3HaueHRe ). Dlepenenmyio X Ba-
3BT BeanucaMoli DepeMennoil (WA 2PTYMEHTOM), A NepeMEHHYI0 ) —
3asucumoil mepemenmeili. UToGel NoAYEpPKHYTH, 9T0 ) 38BHCHT OT X HacTo
nawyT 3(x) (duTaeTea: ¢y or x»). Bee INaNEHHA, KOTOPLIE MOXKET MPHHUMATDL

HE3ABHCHMAN NepeMenHan x, odpasyor olnacTs onpeacaeaus pyrxkuun. Bee
SHAUCHHA, KOTOPLIE NPH YTOM MPHHEMAST 3ABHCHMAA NepeMeHran y (3Haue-
wns ynxunn), ofpasyior . ofuacty sHavenudi (win o6racTs H3Mewelwa)
dyHKkumi.

B npumepe 1 ofinacts onpenenenns dynkimn S{7) nee 20, obnacts
snavenuit —nce 520,

B npumepe 2 oGnacts onpenesesns gyuxunn ¥(¢) sce ¢ us npomexyrxa
0<1<9 nobnacts 3naueHnii — Boe ¥ H3 npomexyTea —80 < v <50,

B npumepe 3 obnacts onpepencima dynkums y(x) — sHauchua x, pae-
Hwe 1,2, 3,4, 5, 6, 7, 8, 9, 10; oGnacts suauenuti — auaueHus y, pasane 1, 4,
9. 16, 25, 36, 49, 64, 81, 100,

111 3axaume ua YpoOKe
BuinoaHnTs ynpaxunenus: Ne 252, 253, 257,

IV. KonTpoanHbie BONPOCHE

-- lpupeasTe npHMepH GYHKIBOHATBHLIX 3ABHCHMOCTEH, YKIKHTE Hesa-
SHCHMYIO H 32BHCHMYIO NIEPEMEHIBIC,

— Baiftre onpenenenne GyHKuMR,

— Y710 HassiBacTCA OGAACTEIO ONPEACACHEA H OGNACTEIO 3HAMCHHH dysx-
omR?

-- Ha xaxom pucynxe usobpamen rpapyx dyHkuun?

1 ;l\/
| X 9 %

0

Puc. 1.10a Puc. 1.106

(Omseem: Ha nMpaBom prcylke H300pmxkeH rpaduix QyHKIMM, TAK Kax ka-
AWHOMY JHAYEHHIO X COUTBETCTBYET OAHO JHAYCHHE ¥; HA JICBOM PHCYHKC CY~
HICCTBYIOT TAKHE SHAYSHRS X, KOTOPRIM COOTBETCTEYIOT AB4 SHAMEHRA ¥.)

V. 3ananme na foMm
BunonuuTe ynpaxuenus: Ne 254, 256, 258, 259, 260,

VL. IloaBeaenne HTOroB ypoxs
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Ypox 24. Buiuucaenne ssauenuil §ynxmuii no fopmyne

Kleas: 3HAKOMCTRO ¢ SHANHTHYECKHM cniocoboM 3anannn Gynkumn.
Xoa ypoxa
L Coolienne TeMBl M He/1H ypoKa

IL. TlosTOpenNe ¥ 3aKpennenne NPpoiaenuoro MaTepuaIn

1. Oreetn! Ha BOMPOCK (O SOMAWIHEMY 3aRannio (pasbop HepemeHHHX
3a7a4).

2, Koxtpons YCBOCHHA MaTEpHAna (THCLMEHRENT onmpoc).

Bapmant 1
1) Aaifre onpenencuue $yukuny,
2) NMpuoeayure npAMepbl GyHKuME, YKOKITE 3EIABNCHMYIO H 3ABHCHMYIO
NEpEMEHHIE,

Bapuant 2
1} Uro sasuisaeTca obnacTeio onpeneneuma B ofnacTsio sHavenuil GyHx-
uun?
2) NMpuseaHTe npuMepst GyRKUME, YKOKUTE HEIARHCHMYIO ¥ 2ABHCHMYIO
OCPEMEHHEIE.
I11. H3y'ienne BOBOTO MATEPHARN
Cnocob 2ananis yHKipin ¢ nomemsio Gopmynsl (Gopmyn) HA3LIBRETCH
ABAHTAYICCKAM. IT0T ¢noced MOsBONAST UM Moboro 3HaeHNs apryMeHTa
HalTH COOTBETCTBYHOIICE IHAYCHNUE DYHKINH MyTeMm BEMUCACHNH, Yrotnt BE-

yHCAUTS Suavenue gymamn y(x) mpu x =a, Hazo B fopMysy, 3aaa0UyI0
DYHKUNMIO, NOACTRBKTH AAHHOE 3NAUEHHE APTYMEHTR % M BRIROJINHTL Bhi=
ancaenns. Takoe snaverne dyHxunn obosHavaior cumsenom y(a).

Hlpumep 1
Paccmotpum dyuxumo y(x)=3x" +x. Ita dopuyna osuauaer, 4To AN%

BLIHCACHHA BEMUIHHE Y HeoOXOANMO BO3BECTY B TPETEHIO CTENCHE 3HAYCHHS
X H MOAYYEHIIYIO BJHMYHHY cnoXuTh ¢ camoli penwannol x. [losTomy, na-

npimep, y(-2)=(-2) +(-2)=-8-2=-10; y(5)=5"+5=125+5=130,
y(a)=a’+a; y(3a)=(3a) +(3a)=3"-a’+3a=27a°+3a u Tax panee.
QYBXUHA MOXKET GbITh 3a1aHA H C NOMOIIBIO HECKONEKKX (opMyn.
HTpamep 2
1, ecas X noRONCUMERLHCY,
PaccmoTpim dywiaumo y(x)=10, ecau x=0;
—1, ecau x ompijamensiio.
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HecMoTpa Ha HEXOTOPYIO HETIPHBLIMHOCTD, ITO BHPIKCHHE TAIOKS 3a5a€T
Gyuxumio w i a0boro anavenna x nerko Hafith seanduuy y. Hanpumep,

y(—‘}]=l (TAK KAK 3HEUCHUC X = NONOXKMTENLHO, TO MONLIYEMCA NEpROi

cTpodxoii), (0) = 0 (Tak xax 3HATEHHE X = 0, TO HCRHOALIYEM BTOPYIO CTPOY-
ky), ¥(2,3) = —1 (tax KaKk 3HaueHue ¥ = ~2,3 OTPHIATEILHO, TO MOALIYSMCA
TpeTheti cTpouKoii).

HMpamep 3

Pacemorpum yraio y(x)=]s|. Ecau yuects onpeaenenwe moaysa
uncna (BeipaxeHua}, 7o ATy HYHKUHIO MOXKHO 3ANHCATL B BAAE:
X, ECRU X HEOMPUYOTERBHO;

—X, 6CAN X OMPUHAMERLHO.

Jan moGoro 3navesma x MoxHO watirn y. Hanpumep, »(3,7)=3,7 (rax
kaKk x=3,7 — YHCIO NOROKHTENEHOE, TO NOAb3yeMes nepsoli cTpoukoit on-
peneneuua Gynxunn); ¥(0)=0 (Tax Kak x = 0 — YHCHO HEOTPHUATENBKOE, TO
BHOBb HCMOAB3yeM nepsylo crpouxy); y(-2,3)=-(23)=23 (rax xax
x==2,3 — YNCRO OTPHLATEIBHOE, TO NIONE3YEMCH BTOPOi CTPOUKOH).

JHocrarouHo 4acTO NPAXOAKTCA pewlats oUpPATHYIO 3AZATY: HAXOAMTL
3ARUCHHS APTYMEHTS N0 HIBECTHLIM JHAYCHNNM $YHKTIHN,

Ipumep 4

dynxuna 3anana opuynoli y =5x-7. Halinem, npy xaxoM 3uavernnn
apryMmetra x 3nauense GyHkipm y pasno 13.

Tax kax y =13, To noacraeuM 1o 3Havenne B dopuyay y=>5x-7. Ilo-
ayuasem muneliHoe ypasHenue 13=5x—7. Peman ero, naxonum x = 4. Hrak,
npy x = 4 3gaueHne y = 13,

3aMeTHM, YTO AN HAXOXKAEHHA JUATCHEN GYRKUEN NpPH X = 4, BaXO
TIOACTABNTE 3TY B&INTHNY 4 BMECTO X B (SOpMYIy $YHKIUNE K BLNOIHETL
sorvncaenus. Taxne aclicTBRA Beerna nerxo c¢aenats. [ns waxomacHHn 2mi-
GeHME APTYMONTA X BO MISSCTHOMY uauenuly GyHvuns y = b, Hano nea-
CTABHTL 3Ty BeAmumuy b pmecto ¥ b $opmyny $ynxuns, [Honyuserca
VPaBHEHHE ¢ HeH3BecTHOH X, KOPHH KOTOPOTO H ABAIOTCH TpeOyeMbiMi 31~
YEHRAMH APTYMEHTA. TlpH 3TOM HHOFAR TAKOE YPABHCHME ONCHD CGIOWKHO
pemiTs (NOKA YUAlIHECE YMEIOT PetliaTh TONLKO IHAcHHbIC YPARHCHHN).

[lpu zaparu pyHxnnn ec 0SAACTL ORPLACHCHESR HHOTAA YRALIRRCTCY.
Ecny otia He yEa3aHa, TO o6NACTS ONPERCNEHREN COCTOHT H3 BOEX JHAWCHN
APrYMeHTA, PA KOTOPELX SOPMYIR IS GYHKINY HMeeT eMBICT,

y(x)=
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Tipumep 5
5
] L e 2<x<9.B
a) Oynxupa 3azana dopmysoi y G-1)(x+3) TAe 25x ITOM

apHMepe ofnacTs ONpeACneHHA YKA3aHA — BCS HAYCHHA X M3 NpOMEKYTKa
2<sxs9,

5
6) Oynxang 3an8Ha PopMynoit y(—x_—l)m.Bmucﬂyuaeoﬁnm

ONpENCACHNR HE YKASAHA,

HaiigeM 3HaneHHs apryMeHTa x, upH Koropelx dopmyna mna gyHkudn
HmeeT cMbicn. Tak kak 312 gopMyna npeacrasaser coboii apobs, TO e 3Ha-
MCHATENb HE MOXKET PaBHATECK Hy0, TO ecTh (X —1)(x+3), otxyna x=1 »

xz-3. Vrak, ofnacts onpenencnua gamHol QYHKUHH — BCe IHAYCHMA X,
xpoMe yncen =3 u 1.

IV. 3ananue ua ypoke
Bumnonums ynpaxnenns; Ne 261; 263; 265; 266 (B, r); 267; 271,

V. Koutpoasunie BORPOCE:

- Kaxoit cnocob sananns ¢yHKUMH HA3HIBACTCA SHANHTHUECKHM?

— Mpupeayre nprmepst dyrvumil, sanausix: a) oxaolk Gopuynoi, 6) ny-
M dopmynamy; B) Tpema GopMynamn,

— Kax HaliTn 3na9esne GYHKUMH N0 WIBECTHOMY aprymerTy? [loschHure
Ha npHMepe.

— Kax naltty 3Ha9eHAA APTYMEHTA, KOTOPOMY COOTBETCTBYCT JAaHHOE JHa-
uenve dyuxuun? [oscHure sa npuMepe.

— Kax naifru o6nacre onpenenesua dynxunn? [ToscHrTe Ha npuamepe.

VL. 3ananne ua nom
Bummmynpuna;au:l&ZﬁZ;ZM;M(a,ﬁ);ZG&Z@;Z?Z.
VII. Toopuecxkue 3ananun
1. Kaxue dopamynnl 3apa10T GyHKuHIo:
a) Ix+4+5=2y+x; o) yz +5x=6:

1, ecru x <1, .
B) y=42,ecou—-1<x<2, r) yn{x;

3 ecoux>2. )

Omaerw: 8), B) ~ 3802107 PyHxamo; 6), r) — HET, TAK KaK OHOMY 31a4e-
HHIO SPIYMEHTA X MOTYT COOTBETCTBOBATH JBA SHAYCHHA y: G) npu x = 1:
y=xLpnpux=2 =2 1 y,=4

2. Hafigprre ofnacts onpenencrns Gyaxunif:

4 Aarebpa, 7 xn.



x-1 _3x+5, 2x
9 Y e r % y= x=1 x+3
B p= 2x-4 1 y= 3x,ecnu—-5sxs1,
y‘(x-l)(x-l-fi)’ y= 4-x,ecnul<xs9;
0 ye 3x, ecru 55 xS1, oy .:',emu—25xsl,
r= Jux,ecrul<xs9; y= —ecmul<xs2,
x

X, ecou—2<x <~
XK =
)y —ecau—-l<x<2,
x

Omgemuy:
a) x=l; 0) x#-3 mx=l; 8) r~3 u x=l;
r-5<£x<9; &) ~58x59 n x#1; e) -25xs2;

x) -2<x<2 nx#0.

3. OGuscuuTe, noueMy nepesuciesmbie GopMyns! He 3a8a10T Gyuxnuio?
. ‘ x,ecan—Tsx<-2,
2,ecau x <5,

a) y= 6 5 6) y={2x,ecou -2<xxli,

CERURE % 3x,ecrul<x<3.

Kax sano samicats 7 opmysnm, 1rolse oHn onpeaemny Gyrnxunio?
Omeemor.

a) npx x = 5 cymecTsyloT ABa 3Havenns v 2 u 6. [TootoMy oano aHate-
2,ecru x <5,

HHE HANO YCTPAHHTL. DopMyny MOXKHO 3ANHCATH B BHAC: y_{&mux>5
myz{lmux(i
6, ecauxzs.
6) mpu x = -2 cymecTBYIOT nBa 3HaueHHa ¥: =2 u —4 W npH x = | TaoKe
CYICCTEYIOT ABA 3HaveHna y: 2 4 3. Ilo oaHoMY 3HAYSHMIO HAAO YCTPAHHTD.
xecau—TE£x<-2,
DopMyty MOKHO SARHCATD B BHAE: y=12x,ecau—2sx<l,
3x,ecoul<x<3.
BOozMORHB i APYTHE SADUAHTEL
VIII. Hoarenenue HTOr0B YPoKa
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¥Ypoxn 25-26. I'padux dynxann

Ienw: par monstie o rpaduyueckoM M TAOAMMHEX CROCO0aX Iazauus
dbynuwms, noctpoesm rpaduKa GyHKIAN.

. Xoa ypoxa
L Coofmenne TeMBl N NeAH Ypoka

II. HogTopenne N 3aKpenacHne npoliJennors MATEPRARA

1. OTpeTH H2 BONPOCK MO AOMANTHEMY J0AaHHI0 (pasbop Hepewrenibx
3anau).

2. KoHTpOAS YCBOCHHA MATEPHANA (HCLMCHHLIH ONPOC).

Bapuaur I
1) Mpueeayre nprMepsl dyHxkuni, sasaHubX;
. a) onpol hopuynoti;
©) apyma popmynamm.
2) Gynknua 3aaaua Gopaynofi y =—3x+2 . Janonusre NnycThe KNETKH
TaGuuLEE: '

x 2 0,5 0
y -4 1 0
3) Haﬁaur_e oOnacTs onpeaencHna GyHKLun y =(3% .
Bapnaur 2
1) lNpusennTe npumept GYRKUMI, 3a0aHHEX:
a) oanoli poprsynoli;
6) anyma GopMynamMH.

2) dpywcupma 3ansna Gopmynol y = ~2x + 3. 3aNOAHHTE OYCThiE KNETKH
TabmALEL

) 1 -3 0,5 1]

y -1 4 0

3) Haiiaure ofnacTe onpeneieHus GyHKIHR y=ﬁ(§r§j.

II1. Hiyuenue HOBOTO MATEPEAAA

MMepea Tem kax nepeitti k rpadiucckomy K TalnHuoMy cnocoSam 3ana-
Hrd PyHIIHN OCTAHOBHMCS HA TPAMOYTONLNGIE CHCTEME KOOPARBAT W Ha-
NOMHHM OCHOBHBIC ChelicHHS. Jine BIamMN0 NepRCHANKYASPELIC YSCI0BbIC
acu ofipa3ysoT cucTeMy KoopaAnBaT. [IpaMnie yras, obpasyembic OCAMH KO-
OPAMHAT, HALIBAIOT KOOPMHATHLIMH YT/IaMH (KBOAPAHTAMM) H HYMEPYIOT TaK,
KaK NnokasaHo Ha pHeyHke. TopHzoHTanbHas och CHCTEME! KOoOpaRHAT (0cs Ox)
HAILIBACTCH OCHIO afcice, BepTHKANLHA 0Cb (0ch 0y) — OCHIO KOOPIMHAT.

4+
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AY
1l |
41
—n—o—n—--
4, X
m v
Puc, 1.11

Tax e kax 1 Ha uncnosoll ocu Moxer GuiTe Mz06paxeno mobGoe wHcAo, TAK
# mobas napa uncen (x; ¥) (mpiricM neppoe uueno oSasareabio x, BTOpoe — ¥)
MOXET OLITH W300paKCHA B NPAMOYTOILRON CHCTEME KOOPAHMHAT.

Tlpumnep 1
TocTponM Touky A (2; 3), To ecTh TOUKY A ¢ KOOpaANHaTAMR X = 2, =3,

4

3.0.--..'A
2 r
it
LA —
01 1234 X
Puc. 1.12

Ota0xHM Ha och abenee (ock Ox) yneno 2 (Touka B) B BOCCTALIOBHM M3
Toukk B nepnenpsxynap k ocn Ox. Ornommm Ha ocu epavaar (ocn 0y) uneno
3 (rouka C) n BoccTaHOBHM H3 ToMkH C nepnenpuxynap K ocu Oy, Touxa A
TIEPECCUCHMA ITHX ABYX TICPIICHAMKYIAPOB H GYACT HCKOMO#H TOYKOH,

Taxe cnpaseaaneo ¥ o0paTHoe yTBekacHHe: molan TodKa, H300pLKeH-
HaA B CICTEME KOOPAHHAT, XAPAKTEPHIYETCA 1apoll TMCen (KOOpAMHATAME),

Iipunep 2
Haifri koopaMuaTHl Toukn A, usofpakenHoli Ha prcyHke.
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M3 TOuKK A OTIYCTHM NEPUCHARKYASP Ha 0Ch A0CIMCC H NI0AYYHM TONKY
B, KoTopoii cooTBeTCTRYET X = -3,

TlpobencaM W3 TOYKH A NEPNCHAAKYARD K OCH OPIAHHAT ¥ NONYHHM TOUKY
C, xoropoii coornercTayeT uncno y = —4. Hallnennnie sHagsenns x H y AR~
IOTCA KOOPAHHATAMH TOYKH A, TO €CTh TOUKA A XapaKTepRiyeTca napoH au-
cen (—3; —4), 10 ecTb A {(-3; 4).

B npamoyronsHoli cHCTeMe KOOPAHHAT AnA niobpaxenns GynkisoHaNs-
Holi 3aBMCHMOCTH Y(x) yIOGHO RONB3OBATLCH CMCHMANLALIM PECYHKOM —

rpaPuKesM SYHKIEN.
Ipumep 3
PaccmoTpun Gyrknmw y=x"=2x, rae -1<x<3. Cocrasum Tabmmmy
suaueHyi 3ol pyHxuuM ¢ marom 0,5,

x | 0,5 0

y -1 4 ' 0

TocTposm 31 NapH uucen (X; ¥) B CHCTEME KOOPANHAT {PHCYHOK clicsa).

Frg
4
L ] |-3 L ]
F2
ol .
-1 1 o
N S5 I
Puc 1. 14a Puc 1.146

Ecan npu cocrasncsns Tabauiss mor BHOPaTh C1C MCHAINC, TO NOMYTHM
cme Gonvwie nap saavennii (x; y). Koxnoif w3 yrix nap Taxxe cooreercreyeT
HexoTOpay TouKA koopaunamaolt nnocxocts, Bee Takme Toukn ofpesyior
rpaduk dynkinn y=x* —2x Ha npoMexyTRe ~1Sx<3 (pucyHoK cnpapa).
M3 pucynka siano, uTo ofnacTs onpeaereniia AaHBoH GYHKUnY — IpoOMexy-
Tox —1<x <3, obnacTs snavenni — npomexyToKk -1<x<3 .

Ipaduxost $ymxnun p(x) HALBANT MAOEKECTHS BLEX TOULK KOODAH-
HATHOH nacckocTH, sfcEmecnl KOTOPHIX PABALI JHAUCHHIM Hesasmenmol
mepeMesnoi X, 2 OPANNATI — COOTBETCTBYHNIMM INASCHNAM 1aBNcamoil
nepemenuoi y.

Y
Ny
/OI X, X

Puc 115
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B cuny TRKOTO onpefcneHHs Boe TOSKH (X,; ¥, ), KOTOpEEe YAOBACTBO-
prloT QYHKUHOHANLHOH 3IABMCMMOCTH J{X), PACHORGACHL Ha Tpaduxe
dynxunn. Jhobuic apyrae ToWkH (10 CTh KOOPAHHATH] KOTOPHIX HE YAOB-
NETBOPNIOT 3ABHCHMOCTH (X)) He RCXAT HA rpafuKe QYHKIHM.

Hlpusecp 4

Hana dymams y=x* +2x—1. Flpunagnexur mu rpaduxy 3ol dysk-
UMM TOYKA ¢ KoopaKHaTamMu: 8) (—1; —4); 6) (1; 3)?

a) Halinem anauenne y npx x = | ann pannod dynxupmn:

y(1)=P+2(-1)~1=-1-2-1=-4.

Tak xax y(~1) = —4, 70 Touxa (~1; —4) < Taoii xe opauHaToll npunaane-
2T rpadrKy Gymxipm,

6) Haiiaen snanenne y npit x = | aix aannodl dyrxupn:

W)=1P+2-1-1=1+2-1=2.

Tak xax 3(1) = 2, 1o Touxa (1; 3) ¢ apyroii opasnaToli He NpHHAANEKHT
rpaduxy GyHKIMH.

Fpadiix naeT HArARZROS UDEACTABACHHE 0 MOBEACHNM QYHKINHN:
BO3DACTAHHH W yGuiBaHrH; HyNAxX dyuxiun; ofnacTax onpeReneHus U 3ua-
yentii 1 Tak Aanee, Taoke ¢ noMombio rpaduxa GyHKIMH NO 3HAUCHNIO
ApryMeHTa Nerko Halith cooTpeTeTsylontee 3Havenne dyuxumu, Jlerko pe-
waetes ¢ ofparnas 38588 N0 AZHHOMY 2HAYEHWIO DYHKIIHA HalTH Te 3Ha-
YEHHA APrYMEHTa, KOTOPEIM OHO COOTBETCTBYET.

Hpunep $
Tlo rpadmxy dynxunn, Hsobpaxentomy HA PHCYHKe, HANTH:
4) 3na%cHie hyHENHA NpH X = |;
6) suaueANne apryMenTs, NPH KOTOpOoM suaucine dywkupn y = 5,

Puc. 1.16

a) IMo ocw abcimce oTNOXNM TOUKY A, AR KOTOPO# x = 1. U3 Toukn A
BOCCTAHOBHM MEPNEHAMKYJHP K ocH abcuuce Mo nepeceyeHHA ¢ rpadHKoM
yurunn » Touke B. 113 Toukn B nposeaem NEpNEHAHKYNNP K OCH GPAHIEAT
Do nepecedcHuA ¢ Hef b Touxe C, Opaunara Touxn C pasna y = 2, Cnenosa-
TEAbLHO, IPH X = | 3HaueRne JaHHOM dyHxuHKH ¥ =2,

6) Mo ocu opaunar oM Toaxky D, ana xoropoit y = 5. s Toukn D
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nposeAeM HEPICHAHKYNAP K OCH OPAWHAT AO Nepeceuehud ¢ rpaduroM
dyrxupu B Touxe E, M3 roviu E onyctuM liepneHanKkynap k ocn abcumcc Jio
nepeceuenns ¢ Heii B Touke F. AGcnneca Touku F pasua x = 5. 3uaunr, gan-
Han YHKUMSA NPHITHMAET 3HACHHE ¥ = 5 PN 3HAYSHHH APIYMCHTA X = 5,

IV. 3ananne Ha ypoke
BunonHuTe ynpakuceuna: Ne 277, 279, 280, 282, 285, 288, 291,

V. Koutpoasnste BONpock

— Ha npumcpe obbacHATE, KAK NOCTPOHTS TORKY 1ia KOOPAHHATHOH Toc-
KOCTH.
Q0vacHuTe, KaKk 1AHTH KOOPAMHATE TOYKH, HOCTPOCHHOH H& KOOP/H-
HaTHOH MAOCKOCTH.

- Y10 HazuBACTCH rpadhHKoM HyHKIuH?

— Kak onpeneants, npHagnexmT ni 1ouxka A () &) rpapuxy dynxnpu
My nnu ner?

- Ha npumepe moAcHMTE, KAK HAHTH 3HaucHHC (YHKIHMM MO AAHHOMY
IHAYCHHIO APTYMEHTa, Henonesya rpaduk Pynxkuun. Kak pewnn, ob-
PATHYIC 33Aa4Y: HAKTH apryMecHT N0 H3BCCTHOMY 3HANCHHN PYRKUHNHT

VL 3apaume na nom
Brinonunrs ynpassenua: Ne 278, 281, 283, 286, 287, 289, 290, 292,

VIIL. Teopuyecikne 3ananns
1. 1a xaxom pucyHke n300paxeH rpahux GyHxupu?

f’ " % /o "
Puc. 1.17a Puc. 1.17¢
v Vg &
o - L 9 -
0 X 0 X a g : X
S L B
Puc. 1.172 Puc. 1.170 Puc. 1.17e

3amevanue: nycroll KpymOK COOTBCTCTBYCT OTCYTCTBHIO TOUKH, 3allo)i-
HEHHRLIT KPYXOK — HANHUHIO.
{Omsemot: Ha prcyBKax «a, «O», «B», «» H300paxeHn rpaduky pyHK-
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ki, HA PHOYHKAX «I», €& — HET, Taxmrmmnpux-oecmmaua-
YCHHA ¥; NS «€» HE NPOMEXYTKE ¢S X <D ecTs ARa anauens

2. Mo rpaduxy dymams Haiima ce ofnacTH onpesleaeiEa H SHAYSHMI.

2 L i .
/ 0_ T3 X X
3 3
Puc. 1.18a Puc. 1.186
) P.S
R | 2 4
Puc. 1.18¢

{Omeemm:

a) ofnacts onpeaencuna —2 S x <3, ofzacTsh anatcHnlt —3Sx52;
6) ofnacts onpeaenennn; -3 s x<-2, -2 <x<-1; obnacv 3HaueHni:
~3sy<~1, -l<y<], 1<y<2,

B) ofnacTs onpeacAcHuN: —3 < x <4 ; ofnactTs 3HAvEHN: yrcnam y = 0,
1,2)

VIIL Iloapenenize HTOIOB YPOKA

§ 5. JinnehHaa pyHKUUA

Ypok 27, /Inneiitan GyHKIHS H ee IPadguK

Ilens: paccMoTpeTs NRHEHHYIO DyIKIHIO M ee TPadHK, OCHOBHEIE CNOCO-
661 nocTpoeHHA rpapuxa Taxol Gynximu,

Xoa ypoxa
1. Coofmensie TeMba H UCAH YPOKS



Vioou 27. Slusieiinan chyriuus i o 2papux W05

H. NMopTopenme u 3axpennense npoiigeusiore MaTepnana

1. Oreertt Ha BONPOCH NO AOMAIIHEMY 3AAAHMIC (pasbop HepeleHHbIX
3amak).

2. KouTpons yCcROSHAS MATEpRana (IIBCHMEHALIH onpoc).

Bapaanar 1
1) Yro ansbipaercd rpadukoM dpysropu?
2) Jiomanas ABC — rpadmx sexoTopoit dynxuns, npusem A (-5; -3), B
{-1; 1) n C (3; —5). Haneprure rpaduk H HailiaHTe 10 rpaduKy:
a) ofinacTs onpeacnennd W obnacrs 3saveHnit dynxany;
6) anaveHns pyHRuHH npu x =-2; 0; 1;
B) 3HANEHMA apIYMEHTA, KOTOPHM COOTBETCTRYET ¥ = —2; 0,

3) Oyuxusa sagana dopMynoii y=—§—. rae 15 x<5 . CocransTe Talnn-

0y sHaveHnii yawusn mm nersx sHavennii x. Iocrpoiire rpaduk dynxmn,
Mo Hemy onpenenure:
a) ofnacTs snaucHnl QyHKLHH;
) M2).
Bapuany 2

m)l)ngmupumnmnnumA(a;b)MuuyMnm
HAH
2) Jlomanag ABC — rpajdmu nexoropoit dyuxumn, npuuen A (-6; 4),
B (—1; -1) u C (4; 6). Haueprure rpadwix 1 ualinure no rpaduxy:
a) oGnacTe onpeaencHs 1 ofUIACTL sRaTeHnil PYHKUHHE;
6) suavenns dyHkumu npux =—4; 0; 2,
B) SHAUCHUA ApryMEHTa, KOTOPKI cooTBeTCTRYET ¥ = 0; 2.

3) dymaus 2ana6a dopuynodt y=%, rae —6s x<-1. Cocrasste Tab-

LY 3navennit dynks s neanix saavennil x. Iocrpotite rpadux dysx-

uun, [To Hesy ONPCHEAHTS:
8) 06nacTe 3naveHuil PyHKuHR,

6) 2).

IIL. H3ygenue BOBOIC MATEDHANS

Gymauun y=hkx+b (rac k1 b — BexoTophae uHCna) HASHEACTCA AHneH-
noii dyuxuueit, O6parure samManue, 4ro B opMyny y =kx +b Hesamucn-
MaR IcPpeMEHNAN X BXOAHT B CTERCRR He BLIIE NCpBoi.

IIpusep 1

a) Pynkumn y=5x-3, y=-2x+5, y=Tx, y=—x aBna0rca nHHekl-
HHIMH, TAK KaK B 9TH GYRKUHE NEpeMeHHAd X BXOONT B mepBoll orencHn,
[puuen, ans nepaoti pymapm k=5, b=-3, anx sropoii — k=-2, =35,
ana rpeteet — k=7, b=0, nma verseproii — k=-1, 5=0.
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6) Oyrxuu y=-3,y=0,y=>5 Taoke SBAMOTCH IHHEHARLIMA. Tlna Boex

¢ynxaumit k=0. [Ipr srom: anx neppoit dynxumu d=—3, anx Bropoii
~b =0, pn1pervelt —b=35.
3 2x+5

B) OyHEUHA y=2.x’—3, y=5x_3, y= x HE ABNAIOTCR JAWHCH-
MBIMY, TAK KAK B MePBYI0 GYHKUHIO niepesesitad X BXOJHT BO BTOpoii crele-
un (x2); Bropan M Tpevea GyHKume Boobine He omucuBaloTcs GopMyno
y=kx+b (xora B 5TH QYAKUMH SPFYMEHT X BXOOWMT TONBKO B NEPBOH CTe-
neHH) 1 aensercd apoGHo-NuHeHNbIMUY QYHKUHAMH.

1) $rynxuna y=lx| HE ABNKETCA ANHCHHOM, TAK KaK 3ABACHT He OT X, 4 OT
[x}. Onnaxo, ecny paccMaTpHBATE TOILKO HEOTPHLATEIBHEES 3H3YEHHS X, TO
310 nuuciinan dynmxums y=x(k=15=0), ccon TONEXO OTPHUATCHBILIC

TaueHnd X, TO IT0 Takke Nunciinan dynknps y=—k (k=-1,b=0). 3ua-
YHTCHLHOE YHAID 3a88Y NDHBOANT K BOIHHKHOBEHHIIO JunetinbIx d)yllmmii.

Tlpumep 2
[epeonayanhHoe PaCCTORHUE Mexay mammnamu 30 v, MawsHe asu-
EKYTCA N0 NPAMONAHEHHOMY 110CCE B IPOTHBONMIOKHBIE CTOPOHK CO CKOPO-
crami 40 xm/u 1 50 xm/y. Hailinem paccrosupe MexOy MAIUKHAMH Jepes f
4acoB. ’

" e "

¢ A 8 )
Puc. 1.19
HycTs cHauana MAIIMHE RAXOAMMNCH B TOMKAX A B B, paccTosnue mMex-
Ay xoropeimir AB = 30 xx. Yepes ¢ vucos omma Maumuua okaxerc 8 Touxe C,
npoiiaas paccroanne AC = 40 - ¢ kM. Jlpyron MameEEa nonageT B touxy D

npoexap paccroaiie BD = 50 - 1 xm. Yepes # YacoB PACCTONHNE MEKITY Malin-
HaMH S=CD=AC+ AB+BD=40-1+30+50-¢=90-t=30 xM. 38Bucu-

MOCTb PACCTONHHA MEKAY MAIMHAMMK OT BpeMeHu WMeeT BHEA §=90-/+30
(rae ¢ 20, T0 ec7s apnseTca manelinol dynkuneit (X =90,5=90).

Hpumep 3

Bec pefetxa B BO3pAcTe A0 NATH JIET KAXALIH MOA YBEIHYHBAETCE HA TpH
kuwnorpamna, [TpH poAcHHE MARALI BECHT YCeTHIpS kuaorpamma. Haiinem
Bee peleHa ¥ KT B BO3PACTE X JIeT. 3a x neT bec pebenka BOIpacTeT Ha 3x k.,
Vyrem neppoHauanbHEI BEC MANBILA, TOTAA YEPe3 X JET OH GYAET BECHTHL
y=443x xr. anucumocTs Beca peleHxa y OT ero BO3PACTA X MMEET BHA
y=3x+4 (rac 0Sx<5), TO ecTb AENACTCH NumcHHON dynxed (k=3,
b=4),

Ipaguxor mumedinoll yaxmun spagerca npamaa aunns, TMoyromy
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AnA noctpoenna rpadmka aocrarono malitm mobpe Ane Touxm, npmias-
Aexcatiye rpadHKy, H NPOBSCTH UEPes HHX NPAMYIO.
Tipunep 4
{JocTpoum rpapux pyuxupn y=-3x+6.
Tipy x = | Halizem y(1)=-3+6=3. MoaroMy Touxa A (1; 3) npuraayc-
xuT rpaduxy dymrxupn, s x = 2 naiizem y(-3-2+6=0). Touxa B (2; 0)

Take mpHramiesuT rpaduy Gynkuuu. Ha koopaunartioll NIOCKOCTH MO-
CTPOHM 3TH ToukH A H B. C nomoinio nuHelin gepes Touku A w B npobe-

ACM NIPAMYIO AKHUIO — rpadux SaHNOK nuselinoll dyHknum.

Puc. 1.20

B kruecTBE TOUEK, YEPE3 KOTOPHC NMPOXOAHT rpaduk GYHKUHH, AOCTa-
TOMUO 4acTO YRoOHO OpaTh TOUKE nepeceyeHyn rpadBka ¢ ocAMHE KOOp-
IMNAT.

IHpusep 5
TMoctponm rpaduk GyRkuan y = 2x -4, HaliRd TOUKE NepecedeHsn cno ¢
OCAMY KOODAHHAT.
Hajipem TOUKy Tiepeceuctia rpadua yHIIHH ¢ 0Chio OpaNHAT. Kax ysncer-

#0, AnA noGol TOIKM, PACTIONOKERNON Ha OCH OPARKAT, ABCLICCA PABHA HYO.
TlooroMy B 398ucHMOCTR ¥ =2x—4 nonossd x=0 M uelinem y=2-0-4,

Taxan Touka nepeceuchua A (0; —4), nocrpoum ee.

Pac. 1.21

Teneps Halinem Touky nepeceveHin rpaduka ¢ oceo abeuuce. Jwbas
TOUKA HA 3TOH OCH HMEST OPAHHATY, PABHYIO HYK0. [l03TOMY B 3aBHCHMOCTH
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y=2x—4 nonosnm y = 0. TNonysacm nmnciinoe ypasnenue 0=2x—4,

orkyaa x = 2. Hueem Touxy nepeceacnrn B (2; 0) r crpons ee. Uepes touxn
A u B nposoaHM npAMYIe AHHIIO — Tpaduk aaumol dynxium,
H3 paccMOTPEHHOTO MPHMEPA TTOHATEH CMEICH BEAHYHHB B 3ABHCHMOCTH

y=kx+b . 310 epamaTa ToTKW, B KoTOPoil rpaduEk GYHKIHH DEPOCeKReT
sct Oy. /lciicraumentto, ecnu nonoxuM x = 0, T0 moayuuM y=k-0+b=5
NpH Beex 3Ha4YeHHAX & 310 o3Hanaer, 110 Touka (0; b) npusannexuT rpadn-
Ky dynxunn y=kc+d B amaserca T0uKoH nepeceueHHs TPAPHKA C OCHIO
OPOHHAT.

HAance CyAer moxa’ano, 4To BeNHUHHA £ onpezenser MaxnoH rpapmxa
bynxaumn y=kc+b. Tlpa k = O Taxas npsmas napanncatia ocs abcumce
{(unu copnagaet ¢ ne).

Hpunep &
MocTpoun rpadux Gyrkumn y = -3, Tpn mobom 3HaAYEHHH BPryMeHTa X
3HaveHNe GYRKIMH panHo oMol H TOl e BeswIHHE y = ~3,

32 -
]

Pue. 1.22
TToarosy, HanpuMep, ToukH A (~1; -3} u B (2; —3) npunagnexar rpadu-
Ky dynxunn. [TocTponM 3TH TONKN HA KOOPAMHATHON JVIOCKOCTH H NpoBe-
IeM ucpes HAX npaMylo munuio. Tlomyuaem npaMylo, MapannensHysd OCH
abcupcc. ;

1V. 3ananne na ypoxe
Ne 296; 299 (a, r); 301; 302 (a, x); 304; 308 (6, B); 310 (a, B).

V. Kourponnsznie BOIPOCH

— Kaxas dynkiwua asnsercs nueeiinol? Mpuseaure npameps,

— Yro senserca rpaduxom nuuetinobi q;ynxmm? Kax MOXHO TOCTPONTD
Taxoif rpapuk?

— Kax nafita Toukn nepeccuennn rpapuxa muHelinoii yHxuun ¢ ocamm
xoopannat? [oacHuTe Ba NpHMepe.

- CMbich Benuunu &k H b B dopmyne nuneiitolt dymapn?

— Kaxas npaman Gyner rpadwxon arseinoi dymcamy npy £ = 0?7

VL 3ananne ua AoM
M 297, 298; 299 (6, B, x); 300; 302 (6, B); 305; 308 (a, r); 310(6, r).
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VIL Teopueckue 3azanus
1. Mpadpux pyrxunn y=ke+b npoxogar wepes rouky A. Haiiayre pe-
nnanRYy &, conu;
a} A (2;3); 6) A (-1;-2)
B) A (3;4); r) A (0; 3).
2, I'padux pyHkuMA ¥y =-2x+b npoxoauT uepes Touxy A, Haiiaure pe-
vy b, ecan;

A (2 1) 6) A (1;-2); B)A(2; 4).
3. 'paduix dyskumH y=kx+b npoxomur sepes Touks A u A. Halinure
senuvntu k u b, ecnu:
) A(0;3) u B (2;5);

6) A (0; 49) m B(3; 4);
B) A (0; 5)u B (2; -3).
4. U3 npuecaexnolf 3aBHCHMOCTH BLIPA3HTE KAXAYIO TIEPEMEHHYIO HCpes
8CC OCTANTBHBIE:

aAyU=R-I; 6} v=v,+a-t;
B) F=m-a; r) v=S—_i§9-.

VIIL Ioasenenne HTOTOB ypoxa

¥Ypoku 28-29. Hocrpocnue rpadukos
Gonee cnomunix pynxnmi

L{eas: nony4HTs HABLIXKH OCTPOCHHA CROXHLIX TPadHKoB.
Xon ypoxa
1. Coofimenne Temul H e/l Ypoxka

1L Honropenne u IAKpPeRNCHNE OPOiiieHn0N0 MATOPHANS

1. Orserhi HA BOMPOCH MO AOMALIHEMY 3aA8HKIO (Pa3zbop HepeieHHMX
3a84). ,

2. Koutpons ycpoeHng MaTepHana (camocTogTensnas paora).

Bapmaut 1
1) Ha zaBucumocTd y=—3x+4 BLIpasHTe NEpeMEHHYIO X Uepes y.
2} NMocrpoitme rpadux dywxunn y=-3x+4 meyMa cnocobamn (Beibu-
pas ABE HPOHIBONBHEIE TOUKH U TOUKH [ICPECEUESHHUA ¢ OCAMIN KOODAWHAT).
3) Mpadux dyrsapin y=kx+b npoxonut uepes Toukn A (0; 4) u
B (3; 5). Halinure pemaunne: k o b,
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Bapuant 2
1) U3 zaBRCHMOCTH ¥ =—4x+3 BLIPEIHTE IIEPEMCHHYIO X TEPE3 ).
2) Itocrpoiite rpadux gynsusn y=—4x+3 aAsy™Ms cnocobamu (BbyGH-
pax Age MPOHIBONLHEE TOYKH H TOUKM Nepecedetts ¢ 0CIMH KOOPAHHAT).
3) Ipadux dyuxkumr y=hkx+5 npoxomur uepes Toaxu A (0; -2) n
B (2; 6). Halianare venmuuums £ u b.

II1. H3ygsenae HOBOIO MATEPHANA
Haprixn moctpoenns rpapuxos nuHeliHbLIX PyHEURIE N0IBONAOT CTPOHTL
u rpaduxn Gonee CrOXKHBX IBBHCHMOCTEH.

Hipunep 1
TocTpoum rpadax dynmnn A

x=1 x-1
OrMeTiM, 4TO GYHKIHA HMECT CMBICH TONBKO FIDH X # 1, TaK XAk ACAHTL
#a nons Hensss, Tax Kax Apobu —2— w 2¢-1
x-1 x-1
3HAMCHATSNIR, TO H YHCAMTENH TRX aApobeli pasnbl, TO ecTs y=2x—1.

PaBHE B HMCIOT OAHHAXOBbMIC

Puc. 1.23

TocTponm rpadux Froli pyriamm 1 yurem, wro x=1. Fogromy u3 rpa-
duxa ypanum Touky A, Jna koTopoil abeuncca x =1 (MycTol xpymox osHa-
waer oTcyTeTRHE TouKN), ObnacTs onperenenns sroif GyHUMN — Bes wMCHa,
kpome x = 1; ofinacrs sHavennii — Boe unena, kpome y = 1,

Hpamep 2

Tloctpoum rpadnx dpynxmm !gx-x;:ﬂ.

Vurem, uto 2x—-4+0 (10 ectp x£2). YVunoxuu ofe aacTH AaHHOFO
PABCHCTRA Ha BLIPOKCHUE V+X—2=2x—4 HNOOYUEM y=x-2 . BHpasum
13 31010 papencTsa p=x-2. [octponnm rpaduix sroit aunefitoll by
H yures, ¥TO x* 2 (YAANCHHAX TOUKA 00O3HATEHA MYCTHIM KPYRKOM).
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Y
0
-1 2 3
&
-4
Puc l.24

Obnacts onpeaenenns aannoit GyHKIHH — BOC 4MCnRA, KpOMC X = 2; of-
JIACTH 3HAUCHHIT - BCC YKCha, kposme y = 0.

IIpumep 3

Moctpoum rpadrk PyHKIMH ! +y+x=l+ ! .
x-1 x+2 x-1

Yurem, wro x—1#0 {toecs x#1)u x+220 {(To o™ x#=-2). Hs

00EHX YaCTCH PaBCHCTEA BMITEM BEJIHUHHY -—I—l W OORYSHM 4 +; =1. ¥Ym-
X — X+

noxHM ofe uacTH ITOr0 paBCHCTHA HA BEAMMMHY X + 2 M LOAYSIHM:
yrx=x+2 nany =2, [ocTpoHM 3Ty npaMy10, NAPANISHLHYIO OCH abcuHee.
I\

A
-—?—-—?—-—-
324 |1

B 2f
1

Puc 125

Mz stoit npamoit ynamum rouxy A (ans xoTopoit x = 1) ¥ Touky B (nnna
koTopoit x = -2). Obnacts onpeacicHna 310 PYHKLIHH — BCS UUCHA, KPOMC
x= 2nx=|;ofmacTs 3HaYCHU} — yucno y = 2.

Hpunep 4
—2x+ <

Hocrpoum rpadmk GyHKuMH y = { 2. ecnu x<l,

x,ecau x >1.

Crauana noctpouM rpadpuk pynkuun y =~2x+2 (npamas I) u esibepem
H3 LICro YYacToK, ANg KoToporo abenmecst x <1 (crmownas ymnvs). Takxe
nocrposM rpadux y = x (npamas 11) u BoiGepeM M2 Hero 4acTL, ANA KOTOPOit
afcupeca x > 1 (civiomuas nnuna),
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-:l,xi“ nL2s3 X
‘I‘ ‘\‘

Puc, 1.26
ObascTe onpenencHus NAHBON QYHKIMM - BCE BCAAX; OGNACTE 3HAYE-
it — HeOTpHIUATENEHEIE YHEna Y.
Ipumep 5
Toctponm rpaduk dyukumm y =|x|-2.
Henonbaya onpenenesine MOAYAS 9UCHA, 3aNHIIEM AARHYI0 DYHKUHIO B
x—-2,ecruxz0,

e y={-x—2,ecmx<0.

Puc. 1.27

ARUIONMYHO NpEABAYIICMY NpHMEPY AN 3HaucHwit x21 nocTposm
rpadux dymay y=x-2 (npamas I), s sHavenyit x < 0 crponm rpapHk
Pysxwm y=-x-2 (npamas ). OGnacts onpeaenenns aamnol dymxummn —
BCE YKHGIA X, 00nacTb sHaveHull — uncna y > -2,

IV. 3ananns ua ypoxe u JoMa

Nocrpoiire rpaduias $ymaguii; yxaxure oGnacTi onpeaenedus U 3HAYMe-
Muammmwwmcmmopmmr

1) 3y+2x=y+x+]; 2) Sy+2x=4y+3x+2;
y+x y+2
3 - 'y
) 23 =1, ) =3
y-3 5x-1 Sx-1 2.: y+2 2x
=1+ 3 —_— =24
2 x+l x-2 x=-2 9 x=1 x=-2 x-1
x~1 +1
N=—-=1 8) ==L

y+x . y+x-1
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3x=~1 3x+1

9 =5 10) =5
y+x y+x=~1
Lecauxz2, =1, ecau x <0,
1) y={ ’ ] 12) y=10,ecaux=0,
Zeemux <2 1, ecou x> 0;
_J-xeem x <1, _|2x,ecauxsl,
13 y-{x—2,mule; 14 y_{x-‘.",wux:-l;
15) y={o; 16) y=1-x}; 17) y=j+x
18) y=}dj-x; 19) y=|sf+2x-1; 20) y=3x-pd+1;

21) y= H—— 22) y=H———I

Ypok 30. [IpaMas npoRopOHOUANLHOCTD

Ilers: paccMoTpeT: NPAMYI0O NPONOPUHOHANBHYIO 3ABHCHMOCTE H €68
rpaduk.

Xoa ypoxa
1. Coolmenme TeMRI H HEAH Ypoka
IL ToRTOpeume M IAKPEACHEE NPOHACHEOI0 MATEPRAAR

1. Orsern Ha BONPOCH MO AOMAlUHEMY 3aA8AHI0 (pa3op Hepeweibix
38AAY),

2. KOoHTpOnD yCBOSHMA MaTepHana (canocrosTensnas pabora).

Bapranv 1
HoctpouTs rpaduxn dymxsii:
y+3x-1_, _[x-Yecmu x<2,
Des k 2]y-{2x—3,mx22;
3) y=ld+2x5 4) y=[2x-4.
Bapuant 2
MocTpouts rpadixn pyHKmuit:
y=2x+1_ _]3—xecmxs2,
H 2y—x =k z)y"{lx,mxﬂ;

3) y=|q-2% 4) y=|6-24.
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1L Hiyvense HOBOIO MATEPMAJIa

OueHb MACTO MPUXOAHTCH PACCMATPHBATL WacTELIM exyuail annelinoii
dyuxumu y=k-x+b, xorga uncno b = 0. Torpa dynxmpno y=£k-x nasu-
BaloT npaMol nmpenopusensnLmoii 3aFRCEMOCTLI0 {ANH NpaMoil npolop-
UHOHANLHOCTRO), & HHCIO K — KOMpPRINCATEM NPONIOPEROAARLAOCTH,

Mprseep 1
Tlpu pacTRxenun npyxuutl no 3axoHy Iyka cuna yopyrocru F nponop-
UMOHARLHA YONMHEHHIO NpYXHHb /, TO ecTb F=a-! (rne koadduument g
ONpCHENAETCA MATEPUANOM, TORMHHOIR, 3AKANKOM MPYRUHE H TAK JANee).

Hpumep 2

[pn aBUEeHHH MAIMHHEE C NIOCTOSHHON CKOPOCTHIC v npofinennulil nyTs
§ nponopunoHancH BpeMeHH ABUACHUA £ MAIHHLL, TO 6CTE S=Vv - £.

T'paduxom upamoii nponopunosansuecTn y=k-x Oyner npamsas,
HPOXOANMAS HePe3 BAMALG KOOPAHURT.

J.'lpiic’mrrenmo,npux=0wmma y=k-0=0 npu mobom 3Hauennn k.
Cneaoearentio, rpafux dyHnxunn npoxoant 9Jepes touxy (0; 0) — navano
xoopauHar. TlosToMy AnR necTpoenns rpadrKa PyHKuMH y=Fk-x fOCTa-
TOMIIO B3ATEH SNl TOALKO OIHY TOUKY.

pumep 3

TNoctpoum rpadHK Gyskunn y =-2.5-x.

Taxk K&K y=-2,5.X — NpaMas HPONOPIHONATILHAY SARHCHMOCTD, TO CE
rpadux NPOXOAHT Yepes Hauano koopanuar. Haiinew eme oauy Touxy, pac-
noneKeHHYW Ha rpaduxe. Hanpamep, ans x = 2 noRyusem y=-2,5-2=-5,
To ecth HexoMaa Toxa A (2; —5).

§Y
9\' 1
.1"
24
.3"
44
."

YRS ——— TN Y

Puc. 1.28

TlocTpouM 3Ty TOUKY Ha xoopausarhoti nnockocT. Yepes Touky A M Ha-
4an0 KOOPAMHAT ¢ TIOMOLILIO JIAHEHKN NPOBEHEM TIPAMYI0 JIHHHIO, KOTOpas
Gyser snaTeea rpadmxoM Aaneoil GyHamms,

fipumep 4
B omoii u Toil e ccreme xoopautaT noctpous rpaduxy GyHkuni:
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a) y=x; B} y=-2x.

Puc. 1.29

Bee TpH rpadiKa NpoXoJaT yepe: HAYANO KOOPAMHAT. BogaMeM emie 3Ha-
achie x = 1. Jing dyuxuun q) nonyqaesm ¥ = 1 (rouxa A (1; 1)) ana dyuxipm
6) -y = 2 (rouxa B (1; 2)); ann dpysxwan 6) -y = -2 (rouxa C (1; -2). Teneps
TIOCTPORM 3TH TPH NpamMsie &, 6, &.

BuaHo, UTC NPH DeNCRUTEILHMY JNaHeHNSX K (NpiAMEIe o H 6) Tpa-
$HKN DACDONATANFTCH B NCPAOM M TPETLCM KOSPANEATRLIX yroax. IIpu-
yeM, YeM Gonbine 3xavexne k, Tem Guictpee Merserca dynxinus (Gonbue
YION HAKAOHA MPAMOT K OCH abcIce),

Ilpa oTPRDATEALHLIX 3HA9euMAX Kk (TpaMas b) rpadux pacnonaraer-
€3 BS BTOPOM N MOTREPTOM KOODARRATHLIX YTRSX.

Taxum obpasom, xePpPpaRuenT k XAPAKTEPNIYET PACTIMVISKCHNE TPA-
PRKa $YHKUNN H CKOPOCTL E3McHeRES GYEREEH (YTO HAxNoHa rpaduxa
K ocH abcuncce). [Moatomy xordpfunuenT & cUIC HAIMBACTCH YINIOBRIM KO-

pduunenTom.

IV. 3aasune na ypoxe
Brmonuume ynpaxueran: Ne 317; 319; 321 (a, 6); 323; 325; 326; 329 (a);
330 (a, 6).

V. Kourpoanante Bonpocs

— Kaxas ¢ynxups saswpaeTes mpaMoil nponopusosansHol 3a3BHCHMO-
cThi0?

— IpnsesyTe npuMepH MPAMBIX NPONOPLHOHANBHEX 3aBHCHMOCTEE.

— Ha 4ro sauser yraosoi xosdpuupment A?

VL Jananne na foMm
Ne 318; 320; 321 (B, r); 324; 327; 328; 330 (p—¢); 331.

VIL Moaseacuse HTOMOB YPOKA
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Ypox 31, BiaaMuoe pacnojioaeHse
rpaduxos andeiinnix pyaxumil

Ilerw: paccMOTPETD OTHOCHTEILHOS PACIINIORCHNS ABYX NPAMBIX HA KO-
OPIHHATHOH MAOCKOCTH.

Xox ypoxa
L Coolmenne TeMuM H HEAR YPORA

1L ITosTopenne n 3axpensense npolineunoro MaTepuana

1. OreeTul Ha BOMPOCH N0 AOMALHCMY 3aAaHMI0 (Pa3bop HepemeHHBIX
3amak).

2, Kotrtpons yepoesis Matepuans (IIAChMEHNLIE oRpoc).

Bapuany 1
1) Kakas ¢ynxuna HasplpaeTes npaMoll nponopupioHANBHON 3aBHCHMO-
cTBi0?

2) MNocrpoiite B oapoit cucreme xoopaunar rpaduxn GynKuwmii:
8) y=2,5x;
6) y=-1L5x.

3) Fpadux Qyuxiwn y =kx npoxoasT yepes Touky A (2; -3). Hadinure
yraosoil xooddrnuenr k. Ilpolimer na rpadux sroit dyHxumEn uepes Touxy
B (4; -5)?

Bapmanr 2
1) Ha yro mnuser yrnopoit koadpaument k?
2) Hocrpoitre 8 ompoli cacreMe xo0pAHHAT rpadHKH PyHKIHI:
a) y=15x;
6) y=-2,5x.

3) Ppadux pynxumn y =kx npoxomur yepes Touxy A (3; —4). Haiiaure
yrnoeoit kooddmupent k. Ipoiiner an rpadux 1oif dyHxumn uepes Touxy
B(6;--7)?

I11. H3yvenne HOBOTO MATEPHATA

fpencrasim cefic nBe NpAMEIC, OCTPOCHARIC HA KOOPIWHATHOH NROCKO-
cTH. O4eBiaNo, BO3MOKHE! TONLKO TPH CAYUANH HX BIAUMHOTO PACIIOMOMS-

HHA HIH NPAMEC FCPECEXAIOTCS, HAN NPAMHC NApPA/UICALHB, HIH NPAMBC
coenaaator. Jipyrofi soaMoxHocTH npefcrasuTh cebe Henb3a, PaceMmorpum

9TH TPH CIYYad HA NPHMEPAX.
. Hpswsep 1
TNocTpouM rpadukn auueHHuX Qymamll y=x-3 8 y=25—-4,
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Puc. 1.30

Bnano, ute nectpoeHnsie npAMne nepecexalotes B Touxe A, Hafinem
xoOpAHHATH 370H TouxH, Tax xax A — TONMKA nepeccUCHAS MPAMBIX, TO €€
KOOPIAMHETH (X5 Yo) YAOBNCTBOPAIOT YPABHEHHIO KaacH NpaMod, TO ST
BHOOIHAIOTCH (NPH  NOACTAHOBKE B YPABHCHMA NPAMAKX) pPABEHCTBA:
Yo=%—-3 H y,=2-2,—~4. INockomXy B 3THX PABEHCTBAX JCBLIC “ACTH
ONHAXOBH, MOXHO NPHDABHATL M NpaBhie: X, —3=2.x,—4. W3 yroro ne-
HefiHoro ypapHenHs HaxoAHM alciHccy ToUKH nepecevenus A x, =1. Toraa
w3 MoGoro PABCHCTEA MOXHO HEitTH H OpAHRATY TOYKH NEpeceyenHs, Ha-
npaMEp, ¥, = X, =3 = | =3 =~ 2. HTaK, KOOPAHHATH TOMKH NEPECEICHAN A
1; =2).
¢ Ta)lmu oGpasom, ccnn yraessic keodbammenril & ppamsix y=ix+b
PA3NHYHEL, TO STH EPAMLIE NEPECEKRIOTCN.

Hpunep 2
Tocrponm rpadHKy AuHeRHBX yHKmui y =x-3 B y=x-+1.

Puc. 1.31

H3 prcyRKa BRAHO, YTO NpAMEE, 300ARACMEIC ITHMH DYHKIHAMM, Napan-
NeNhHET,

Taxum o0pasoM, ecnn yraoshic KoopunueuTss & npaMux y=kx+b
OANRAKORM, A SHATCHAN & PASANIHS, TO ITH NPEMMIE DAPAATCILHEL.
Hpsseep 3
TNocrpoum rpapuxn dyixumd y=x—3 1 dyssnus, 3anaesaenoli ypaste-
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aieM 2y+x=2x+y-3. [lpexne seero u3 ypasHenua 2y+x=2x+y—3
Halinem 3apucHMocTs Wx). Jina 5TOMO B NEBYIO HECTH PABCHCTBA NEPCHECEM
YNEHEL, 3ABHCALIEE OT ¥, f B MPABYIO YACTE — BCE OCTANLHLIC YRCHH ypaBHe-
Hua. [lomyvaem: 2y —y=2x-3-x um4 y=x-3.

Puc. 1.32

Teneph BMAHO, w10 rpadhKu ABYX sanHiEX dyHKURI copnaaaloT.

Takum o6pazom, ecnid yraosue koxbdUIHEenTs & H penHuuiL b npaMBIX
y=kx+b onMBEAKORL, TO 2TH NPAMbIE COBNAKAKT.

OGocuHyeM BLiBOAB, CHASNAHNBIC HA OCHOBRHHH PACCMOTPEHHLIX NPHMEPOB,
Hycms aausm Ape nunclintie dymawn y=4k -x+5 8 y=k, -x+b,. Npeano-
TOXHM, 4TO OHH TIEpeceraloTca B Touke C ¢ koopmusaram (X, ; ¥, ). Toraa ara
TOUKA NEANT A KERoH npasoli i €€ KOOPARRATH YAORNCTBOPAIOT YPABHCHHIO
xaxnoit npamoll. Tloaromy npst RoacTAROBKS 3Ha9eHMil X, ¥ ), B YPaBHCHWS
NPAMBIX. BETIOMHBOTCA paBeHCTBa Yo =k X, +8 H Yy =k, -x,+ b, .

Tax xaK B 3THX PABCHCTBAX JICBLIC S2CTH ONHHAKOBM, TO MOKHO NPHpaB-
HATw W Dpasic: K -x,+58 =&, - x, +&, . lony'nun manelinoe ypastenwe xns
HAXOXKACHHA a0CUMCCH X, TOUKH Mmepeccuenns. 3amuuieM €ro B BuaC:
k -x,—k,-x, =b, - 5. TIpH peilieHuy ITOMO ypaBHeHa BOSHHKAIOT TPH CaIy-
yas:
1.Ecm & -k, 20 (1o e &, 2 k, ), TO ypaBHeHNe HMEET SIHHCTBERHOE
PEUWICHHE, ITO 03HAUMT, TTO APAMBIC NEPECEKAlOTCH (PasyMeeTcs, B OfHOMH
TOUKe).

2. Ecnn k, -k, =0 (roects K, =k, )u b -5 =0 (Toecn f=h), 0
YPaBHEHHE PetlleHHi He HMeeT. ITO 03HAUALT, YTO OPAMLIE He NepeceKaloT-
C4, TO ¢CTh NAPALIENbHLL

3.Ecmu £ -k =0 (roeets ki=k,)u b,~h =0 (10 ecte =5), 10
ypaBHeHHe HMeeT OeckOHeMHO MAOTO penieHnti. JT0 0311a93€T, YTO NpAMbe
HMEIOT DECKOHEUHO MHOTO ODUIMX TOYEK, TO €CTh COBIANAIOT.

1IV. Jananus Ang y2amuIc Ha ypoie
Ne 335 (r, R); 336; 339; 340 (a, B); 342 (a); 345 (a); 347.
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Y. Kourponsubie BONpocH

— KaxoBo p3aHMHOE pacTIoNeIHe ABYX NPAMEIX HE TIOCKOCTH?

— Ycnosse nepeceicuns rpadHxos AByX NTUHeHHEX Gynxumii?

— IMpu kaxoM yenosuu rpaduxs auseiineix HyHxunit napannenbue?
- Ycnosne cosnanciui rpaduKkes THHCHHBX PyHKumii?

VI. 3ananne ua oM
Brnanans ynpasmenus: Ne 335 (a, 6); 337; 341; 342 (6); 343; 345 (6); 346.

VII Teoptieckne 3aa3una

1. lipa kaxmx THAYCHUAX napaMeTpos rpaduka AaHHEX dyuxuuil nepe-
cexaoTea?
a) y=2ax+5 u y=5x-2,

6) y=(2a-1)x u y=(4a+3)x+2a;
B) y=5ax—4 n y=-ax+3a;,
r) y=(3a-5)x+6a n y=(3a-5)x;
(Omeemui: 8) a#2,5; 6) a#-2; B) a#0; I)TaKHX aHeT.)

2. [py KaKkHX 3HAYEHHAX napaMeTpoB rpaduku JaHHbX QyHkuni napan-
AeNbHE?

a) y=3ax+5u y=6x-2;

6) y=(3-a)x+1 n y=(a-1)x+5;

B) y=(a-2)x+2a u y=(3-2a)x+a;

1) y=(a-2)x+6-a u y=(2a-3)x+2a+3.

{(Omsemor: a) a=2,5; 6) a=2; 8 a=§-; f)mxaner. A) TAKHX
a HEeT.)

3. Ipy KaKMX 3HAYEHMAX NApAMETPOB rpadHKH samHux dynxuail cosna-
ngor?
a8) y=2ax+7 u y=4x+7,

6) y=(5a-3)x+2a-1 u y=2ax+5-4a,

8) y=(7-2a)x+6a+3 u y=(a+)x+14+a;

) y=(5a-3)x+3a u y=(Sa+1)x+3a.
{Omgemu: 8) a=2; €) a=1; B) TAKHX 2 HET. T) THKHX & HET.)

4, Ha pucynxe mpueenen rpadux mnaeiinofl dynxnnn, Kakoil us nepe-
yucneHHpx dynkuuli on cooTBETCTBYET:
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Y
3

-1 Olqi\i 3
Puc, 1.33
8) y=2x+2;
6) y==2x+1;
B) y=-2x+2;
r) y==2x+4,
(Omeem: y=-2x+12)

5. Ha pucyHEax npuBenctn rpaduKy HEKOTOPHIX THHEHAHNIX dyniunii,
Hanunitrre opMyn 9THX q:ymam!i.

Puc. 1.342 Puc. 1.349 Puc. 1.34e
a) y=2x;6) y=—%-1:s) y==x+1;1) y=-4x-4; n) y=—%x-1;
1
=—x=1.
¢y zx

Vi1l IloaBepense HTOIOB YPORA



Ypoxu 32-33. NoHRMUE G PBINRS YDISHOHIR 1

Ypoxn 32-33. [lonuTee 0 rpadaxe ypaBHeHHn

I{ens; pare npocreiimue npeacTARNEHHS YUaIMMCR © paduKax ypaswe-
Hnil, HayunTh CTpOHTS TpadHK.

Xoa ypoxa
L. Cooburesiie TeMbl B 11K YPOKS

11. HopTopenne H 3AKpENACHEE NPOIAEHHOTO MATEPHARR

1. OrseTit HA BOAPOCH NO AOMANIHEMY 3akanMi0 {pazbop HepeleHHEIX
3ama4).

2. Kostpone ycpoeHus Marepuana (NHceMeHRbIE ottpoc).

Bapuanr { )
1) Ycnosue nepecevucHus rpadHKoB Asyx nuneliHEX dyrEUMii.
2) B xakoit Touxe nepecexaorcs rpapukn fynkapli y=3x—6 0 y=5x-27
3) Tps Ka0M SHIMCHHN IIAPEMETDS ¢ Tpaduxs dymamii y=(3a—2)x+a+2

ny=(2-a)x+a-3 napamnensiu?

Bapuant 2
1) Yenosse napannenshocts rpadakos apyx nuvedinny grynxnii.
2) B xaxoii Touxe nepeceratorea rpades fymamif y=4x+2 4 y=6x—47?

3) Fps xakoM 3HaucHHH RApaMeTpa g rpadure dynawi y=(2a-3)x+a—2
# y=ax+3a—8 cosnanaor?

111, Hiyyenme HOBOTO MATEPAAIA

Jo cux nop MBl PACCMATPHBANH TONLKO GYUKNHOHATLHME IABHCHMO-
el {(PpyHKunK). B TaKnX 20BHCAMOCTAX KAXEAOMY INATCHEW nepeMennoill x
COOTBETCTBOBATD TOALKO ONHe 3uMavenue nepeMennol y. B maremarike
BCTPCHAIOTCS H TAKHE JABHCNMOCTN MERTY NEPEMEHHLIMA X H §, PH KO-
TOPHIX OAHOMY FHAYCHHIO X MOXKET COOTBEICTBORATL Gojiee oaHOro 3na%e~
mua y. Muoxecrso Touek (x, ), CBA3aHHLIX TaKod 3ABHCHMOCTBIO, MOMHO

1306pasnT Ha KOOPAHHATHOH TUIOCKOCTH. B 5TOM Ciryuae rOBOpAT O rpadu-
Ke YPABHCHES,

Iipunep 1
Ha xoopantaTHOH NNOCKOCTH KH300pasHTE MHOXECTBO TakHX Toex (X, ),
KOTOpbie YAORICTEOPAIOT YPAaBHCHHWIO X = 3,
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A

Puc. 1.35

Bupno, yTo & ypasHenue x = 3 nepemennas y ne sxogur. [loaromy nio-
Goe 3HaueHve y Gyner yROBRETBOPSTH DAHHOMY ypasueHmio. Bozbmes, Ha-
npaMep, ToukH A (3; —1) 1 B (3; 2). KoopanHaTLl 3THX TOMEK YOOBIECTROPA-
o7 ypapacuniw. [MosToMy TakHe TOUKH NpuHARTERAT HCKOMOMY rpaduxy.
Yepes roux A M B npobeseM NpAMYIO JHIO. JTa NPAMAT napannenLHa
|OCH OpAMHAT K ABNACTCH IpadHKoM YpapHenas x = 3,

3amerim, 4TO panbilie ME CTPOMRE rpadbukn GyHinnil y = a (rae a - ve-
KOTOPOE MNCAO) H MOAYHHIH NpAMKS napaenshie ocu abcuuce. Tloaromy
NOCTPOeHNHLI TpahHK AHAMOTHYEH PACCMOTPEHHRIM paHbILIe.

OTMeTHM, ¥TO NOCTPOSHHB FPadiK SBILETCA HMCHHO rpadrKkoM ypas-
HeuuA (a He QYHKUMK), TAK KaK OIHOMY 3HAMECHUMIO nepeMeHHON x cooTser-
cayer GeckoHedHO MHOTO 3HA9CHMUH Nepesexnod y.

Mpumep 2

Ha xoopaHHATHOH IIOCKOCTH H300PAIHTE MHOMECTBO TAKHX TOMEK (X, ¥),
KOTOpHe yaoBneTsopaioT ypasueruio (y—1)-(y-x)=0.

CHavana M3 pasHoro ypashcnua ralifem seawauny y. Ecnn npoussene-
HHE ABYX MHOMHTencH papHO Hymio, To nubo nmepppif MHOXHTCIL PABEH
Hymio, nuGo Bropoil MHoxuTens paseH Hymo. [loaroMy paccMOTpuM ABa
ClIyuas:

a)y— 1 =0, orciona y = 1. [NocTposM 2Ty OPAMYIO, NAPATEIENLHYID OCH
abenmce;

G) ¥y — x =0, Torna y = x. Noctponm rpadux sroli npaMoli nponopuno-
HRILHOH 33BMCHMOCTH (GHCCEKTPHCA NMEPRONO M TPETRETO KOOPAMHATHRIX
Yrnos).
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Jlee nepecexatoniyecs npaMeie ¥ = 1 1 y = x B Apamorca rpadukamn
AaNHOro ypapHeHHs. Pazymeercs, noctpoeHHEH rpadux ABRIETCA HMEHHO
rpadukoM ypasienud, a ke rpabaxon Gy, Hanpumep, kax BRaHO 13
pHCYHKA, ORHOMY THAYEHHI0 X = -] COOTBETCTBYIOT NBA PATHIHHX 3HAUC-
Huay;y=~luny=1

Iipumnep 3
Foctpoum rpaduk ypasuenua (2x-1)-(2x+4).
%

2

Puc. 1.37
Tak xax NPOHIBEACHNE ABYX MHOXMTENCH PaBHO HYMOC, TO OOHH HI MHO-

wHTeacH nomxer pasHATHCH Hymo. [lonysaem 2x—-1=0 (orkyna x=%) H

x=.2
x=12

2x+4=0 (voras x = -2), [locTpOUM ABE MpAMMIE x=% B % = ~2, napar-
JenbHEE OCH OPAHHAT, H NOAYYHM rpadyK ARHHOIC YPABHCHHS,

Tipnmep 4
MocTpoM rpajux ypasHeHna |y|=x.
JIna 31000 PACKPOEM B YPABHEHHH MOAYIEL, PACCMOTPER ABa cayuan, Ec-
Jm p20, 10 ypassenue HMEET BHA y=x . [10CTPOMM 1paMO Bponopusuo-
HaIbHYIO 38BHCHMOCTL ¥ =X M BHIGCpEM Takue TOMKH Ha 310N NpaMoi, Anx

KOTOpHIX opansara y 20 (comomHag upamas).

Puc. 1.38

Ecnu y < 0, TO ypasHeHHe BMEET BUA ~y = x ANK ¥ = — x. [locTporM rpa-
uk 310l 33BHCHMOCTH. BriGepem Ha sToil npamoli Takue ToukH, ana XoTto-
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puiX opausaTa ¥ < 0 (cnoommnan npamas). Ecau y 20, 1o ypasneane nmeer
BHa y = x. Crpoum rpadHk 21oit 3aBucumocTs. BaiGepeM Ha 3Toil npamoit
TAKHE TOMKH, AN KOTOPHIX opAuHaTa y= 0.
Taxum 06pasom, rpadmkoM natHoro ypasnenns 6yaer nomannas AOB.
Hpunep 5

TlocTpouM rpadux ypasucHRA y=x-|y|. '

Cuavana Haiinem Gosree npocTyi0 CBA3h MEXKIY NepeMeHHBIMH X H V. 3a-
MHIUeM YPABHEHHC B BHAC 0=x-|y|—y H PAcKpoeM 3HAK MOAYNA, PACCMOT-
PcB ABa coyan:

g) ccnu y 20, 10 ypasnenne wueer eag 0= y(x—1). 1o ypamHeHue
BumonaseTca, ecnd ¥ = 0 unn x = 1. Bermuuua y = (0 yAOBNETROpPAST YCNO-
pao y 20, [Toctponm aty npanyio (ocs aGouwcce).

Puc. 1.39

W3 rpaduxa 3a8HCHMOCTH x = 1 Brifepes Takue TOUKH, ANS KOTOPLIX Op-
Aunga y 0.

6) ecan y < 0, 7o ypasHenne nmeetr BHA O=—xy—y. Tak kax y#0, 10

PASACHHM BCE WKCHB YPABRCHMA HA y A noNydnM 0=-x-1, omxyma x=-1.
IMocTpoum 31y mpamylo x=-1 1 w3 rpadwka BuOCpeM TAKHC TOUKK, AN
XOTOpHIX opHHaTa y < 0,

Tanm ofipazos, TpadEK AAHAOTD YPABHEHHN COCTOMT M3 OCH abcumce
(= 0) v apyx nynefi x = 1 1 x = 1. 3aMeTHM, TO NpH PACCMOTPEHHH YPas-
HeHHa ¥ ero rpedwa noxaTa ofinacTu onpeacnenna A o0nacTh 3HavucHui
He BBOIATCA {B oTnMMHe OT dyHxipE). OTMETHM, YTO B CTAPINHX KABCCAX
GyzieT NPoAORMEHO PACCMOTPEHHC IpadHKOB yperHeunil, a Takke GyRyT
PACCMOTPEHE TPMPHKH 1ICPRPEHCTB.

IV. 3agaun3 ua ypoxe u B2 A0M

[ocTpoiiTe Ha KOOPINHATHON NUIOCKOCTH MHOMECTBO Touex (x; ¥), Ana

KOTOPHIX BHMONAHEHS PABCHCTBA!
l.x=3; 2. x==2; 3. 2x~5)x+D)=0;

4, Bx=-Dx+D=0, 5. (+22Xy+D=0; 6. (y+x-I)y-2)=0;
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7. (p-x+Dx+p-D=0; 8 (p+3x—x+2y+3)=0; 9. |x-3|=1;

10. |x+2|=3; 1L ly-1|=x; 12. |y-2=2x;
13. x-y+2=1; 14. [2x+ y-4=3; 15. |x-2){=|5x+){;
16. [y-1|=x; 17. | +|¥=2; 18. |xf+2-|=3:

19 3f+f=4; 20 [e-1+[f=2; 20 |x+y-1=2;

22. |- =2; 23 | +|A=x+y; 24 pf+|=2-y;
25, |x—1|+|x-3=2; 26 [x-3+|x-7|=4; 27 |y-3=1;
28. 2-3-2)=5;  29.|p+1|+|y-2=3; 30.|y+2+|y~1|=3.

Ypoxn 34-35. KonTpoannan pabora Ne 3
no TeMe «PYHKEAD

Kourponsnas paGoTa cocTapnella B WECTH BapuanTax (sapHanms i, 2 —
CaMble NPOCTHie; BapHalTHl 5, § - caMsl¢ cnokubie). CTeneil CRoXNoCT™M
MCHACTCA HC CNHIHKOM pe3ko. TToaToMY MOXHO PCKOMCHAOBATEL CNCAYIOUMH
KpHTEpHH OUSHKH: NIPH pelnenuy sapranTos 1, 2 ouenka 3 crapurea 3a nio-
OblC TPH PCLICHHBIC 33/1a4H, OLCHKA 4 — 32 YCTHIPC 3A7aMH H OLICHKA 5 - 3a
uare 3a4a4. Oana 3anava HaeT WKONLINKAM 1IEK0TOpYI0 cBofoay BhLiGopa.
1Ipu Tex %C KPHTCPHEX OLCHKH 33 PCUICHHC BapHaHTOB 3, 4 aobapnserca
nabpauueiv Ganam aononuurensio 0,5 Samna; 3a pewenue papuaon 5, 6 —
rononHATCABHO — 1,0 Ganna (To ecTh ouecHKA 5 cTaBHTCA yiXKe 3a 4 3a1avH).
Bee 3amauM B BADRANTE NPHMEPHO PABHOLEHHB!, MOXCT GLITE HECKOMBKO
TRRKENCS 3aa4n 5, 6.

lepen nposeienvem kourposeHoit paborm ywamuxes uenecoolpazHo
O3HAKOMHTD ¢ KPHTCPHAMH OLCHKH ¥ PA3HOH CNOXHOCTLIO BapuauTosB. Brl-
0Op BAPHAHTOE MOXCT (bITL OCYMICCTBICH YYHTCHEM W3 NPEaoCTaBieH
YUARHMCR (B HTOM CIIYYAc NPCITIONATACTCA HANHYHE KOMHPOBANbHOH TeXlH-
Kd B WIKONC H W3OLTONHOS KofHyeoTRo sagaduli paborut). Tlocne ypoxa-
pa3fopa KOHTPONBHOL pellieHHe BCeX 34434 WECTH BADHAHTOB MOXKCT Gbivs
Bwsciieno na crenge. Pazymeerca, paso0paTh Takoe KOMMYCCTBO 3aaa4 Ha
YPOKC HCBOZMOXHO (12 M HC HYXKHO).

BapuarnT I
L. Pynxuna sapana gopmynoi y =2x+3 . [lpuuaancaar A rpadrxy
dyuxunn rouxu A (1; 5) n B (-1 -1)?
2. Mocrpoiire rpaguk dyHkund y=—4xr+3 W YKHKHTE KOOPUMHATH TO-
yeK nepeccreHyd rpadHKa ¢ 0CEMU KOOPAHBAT.
3. Mocrpoiite rpadrk 3aBHCHMOCTH y=kx, CCIM OH NPOXOIHT 4EpPc3
Touky A (—2; 4). Haftpure yrnoeoft xosdipuimenr £,
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4. Mpn 3HAYCHAM NapameTpa a rpadnk ¢ymxmi y=3x—-2 u
y=7+(a—2)x napanncabam?

5. HaiimuTe Touxy nepecesenun rpadmxos pynxupit y=3 u y=2x-1.

6. TMocrpoiire rpadx yparuenns [x+1|=2.

1 |

1. Oyuxuns 3apaua dopmynofl y=-2x+5. Iipusagnckar as rpadHKy
dynxuin Touxu A (1; 3) n B (-1; 6)?

2. Moctpoiite rpadpux dysxiun y=3x+4 H yKDKHTE KOOPAMHATE! TO-
neK nepeceueHns rpadxa ¢ OCSMH KOOPIAHHAT.

3. INoctpoitte rpadnr 3aBACHMOCTM ¥ =kX, ¢CTH OM RPOXOOUT uepe3
Touxy A (2; ~6). Hafinmre yrnosoii xoaddaumesr &. .

4. Ilpy kaxoM 3HA4YCHHH Napamerpa a rpaprxu dymapit y=5x+3 W
y=-4+(a+3)x napannesLHu?

3. Halipgieve Touky nepeceucnna rpadwxos pyniapn y=-1 B y=3x+2.

6. TocTpoifre rpaduk ypasuenua |x—2|=1.

Bapuawt III
1. ®yuxkumn sanana Gopuynodi y=2x"+|x|+1. Npunanneaar mm rpa-
$uxy ¢ynxunn vouxu A (1; 4) w B (=1; 5)? Haiianrre Touky nepeceyc-
HHA rpaduKa ¢ OChI0 OPAHHAT.
2. TlocTpoiite rpadmx dynximn y=|x] -1 u yxanure xoopaunars: Tovex
nepeceyeHna rpadHKa ¢ OCAMH KOOPARHET,
y+l 5-2x
3. NMocrpoifre rpadux GyHKIHHE ;_—l-= P
4, {lpx xaxoM Mmauennyn napamerpa @ rpapuku dyncuuii p=6x-3 n
y=2x-4. Tocrpoiire 311 rpaduin.
5. Haiipure Touky nepeceuenn rpahuxcs dymamii y=-2x u y=3x+2.
Tloctpolive 31 rpajuxu. ‘
6. Toctpofite rpadux ypasnesius |x|+2|y|=2.

Bapuaar IV
1. Oymuns sanana dopmynoli y=2|x|-x*+3. [pananexar an rpa-
duxy pyuxupn rouxn A (1; 4) 1 B (~1; 3)? Halinwre Touxy nepeceve-
HHA FpadHKa ¢ OCLIO KOODIMHAT.
2. NMoctpoiire rpagux pymamu y =1—|x u yxamure xoopauuaTs Touex
nepeceucHHA IPaHKA C OCEMH KOOPAHHET.

-1 3+2x
3. INocrpoure rpadmx . .
@ x+1  x+1
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4. Tlpn xaxoM 3HAYEHWH napaMerpa a rpaduxu dynxunlt y=4x+5 n
y=1-2a~(3a+2)x napannensHer?

5. HaiinuTe TouKy nepecevenus rpapuxon GpynkumsE y=2x » y=6-x.
Toctpoiire 31 rpadukn.

6. Mocrpolive rpaduk ypassenna 2|xf+{y|=2.

Bapnant V ,
1. Tpaduax nuneliniofi Gysximd y =kx+b npoxoppur vepes o A (0;-3) n

B (2; 0). loctpoiire rpadix dyrxamy » onpenendre Gynamio (Halianpre
kwb).

2. VKasmTe KOOPIHHATH TOYCX Nepecedenna rpaduixa dymamn y=2¢+3x

C OCAMH KOOPOMHAT.
3. Halipume xoopaunars! Touxs rpapuxa gynxipn y=3x-7, echn st

xoopaHHaTH pasHl. Tloctpofite rpadnk n yxaknTe HalizeHRy10 TOMKY.
4. Toctpoiite rpadmx ypasueans |y =2x+1|=2.
5. Hailtawre Touxy nepecevesus rpadmxor dymxuui y=7x-31 n
y=2x-6.
6. TocTpoiie rpadmk ypasuenns |x +1)+]x -1 =2,

Bapuanr VI

L. Tpadwix nuueiinodi pynxnur y = kx+ b npoxomir wepes Toqim A (0; 2)
u B (=3; 0). Tocrpoiire rpadux Gynxuun u onpeneaure GyHKumio
(ualinsre & u b). .

2. ViaknTe KOOPAHHATL TOUEK nepecesenin rpadixa dyiapy y=3¢" +2x
€ OCAMK KOOPAMHAT,

3. HaiinwTe x0OpPAMHATEL TOMKH rpaHKa GYHKIHA ¥ ==3x+5 , eciu 3TH
KOOPAMHATE PABHEL
TlocTpoiite rpadux B yxaxHTe HalkACHHYIO TOUKY.

4. Noctpoiive rpaduk ypasaenns |y +2x-2|=1.

5. Hailimrre Touxy nepeceucHus rpaduxcoe dynxumit y=9x-43 n
y=3x-7

6. Noctpoiite rpadux ypasucama |y —1|+{y+1|=2.
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Ypox 36. Ananns KouTpoabHOii paboTnl

Xopn ypoka

L, TToaseaesNe HTOFOB KONTPOILHOMH PAGOTHE
1. Pacipcacnesue pabor o BapuanTaM H pe3ynbTaThl peuiensd. Ynobuo
DALIE 3aH0CHTE B TaONHUY (1A KaxKIo# Naph: BAPpHaHTOB).

2 3 6

Ne sanauu/Hrorn
+

+

e el e R L

1)
O603naYeHHA:
+-- YHCO PEMBILNX 3AJAYY EPABHILHO HEW FOYTH NPABHNLHO;

+ -~ YHCRO PEILMBIRHX 328a4Y CO 3HAYHTEALHLIMH ITOrPEIIHOCTAM;
— — MCIO HE PCIBMBIIRX 3anavy,;

& — MHCNO He PCHIABLIMNX 3aAAMY.
Bapuarrmi 1, 2 — 8 yuamaxes.

2. Trnmvusie omBGKH NPy PEIICHHH 33734,
3. 3agauu, perisasmue HaHGONLIIME TPYAHOCTH, H HX pazGop (yuHTeaeM
HIH HIKOJILHHKAMH, PEINHBLIHMH 3TY 331a4Y).

I Pa30op 3aaa% BAPHANTOR

Bapuant 1
1. A apuHaghexut, B — ne npuHagiexuT.
2
3%A
2
I
-1 12 3
1
Puc. 1.40

3
A(0;3),B (-‘-‘-. 0] ;
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3. v
f
|A- ----- 4
i 8 ]
§ 12
: 1
PN
2 JJ0N1 2 X
Puc. 1.41
k==
4.a=35.
5.A(2;3)
6.
x=.3 Y
2 x=1

A%4),B [—%;o];

Aarclipa, 7 xn.



130 Fioypowbie paspabonias k ywetiuxy 10.H. Makaperiees u 0p.

Y

1 2
N X
-3¢ '
41\
-5¢ i
6--—-%A
Puc. 1.44
k=3
4.a=2.
5. A1 -1).
6.
:‘Exal x=3
2
1} x
N
-14
_2..
Puc. 1.45
Bapusar 111

1. A npHnapnexut, B — ue npunagnexnt, C (0; 1),
2.

A(-10),B(1;0), C(0;-).
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4. Tarnx a uer.
5.

A(l;-2).
6.
X
Puc. 1.49
Bapuant IV
1. A npunaanexwur, B — se npunaanexut, C (0; 3).
2.

A-1;0,B(1;0),C(0; 1).
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4, Taxux a Her
5.
A(2;4).
6.
i1 1
-1 1
11 v
2
Puc. 1.53
Bapuanr V
1. Pesuenne

Jans Touku A (0; —3) u B (2; 0) — Touxn nepeceuchns rpaduka xuiiel-
Hofl pynkuunt y=kx+ b ¢ OCAMH KOOPAMHAT. Hom-ponummqmunpo-

BEJIEM Yepe3 HUX NPAMYIO.
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Puc. 1.54
Tak kaK NpAMal TPOXOAUT Hepes TOUKY A, TO (IDICTABHM ee KOOPAMIIETEL
B dynxunio u nonyunm =3 =4%-0+ 5, otkyna b = -3. Torna dyHnkimua nmeer
BMA y=kx—3. [lopcraBuM KOOPAHHATH TOUKH B B dyukuuw 0=%-2-3,

oTkyna & :%= 1,5. 3nauHT, PYyHKIMA HMeeT BHO, ¥ =1,5x -3,
(Omeem: y=1,5x-13.)

2, Pesenne

Haiiaem koopmanatel Todex nepecedcnns rpadmxa Pynkumy y=2x"+3
C 0CAMH KoOPHHAT. JIN% HAXOKECHHA TOYEK [EPECEHEHHA C OChIO aboLmee
nonoknM ¥ = 0 1 nonyusm ypaetcare 0=2x° +3x . Henonways pacnpene-
AKTENBROC CBOHCTBO, 3amniieM ypasHewue b Buae 0=x{(2x+3). Tax kax

1IPOH3BEHCIIHE MIIOXKHTENEH PaBHO HYNIO, TO OAMH H3 HNX paBeH Hyaio. Tlo-

ayyaem x = 0 n 2x+3=0 (omxyma x=—§—). Urak, TOHKH DEPECCUCHUS ¢

ocero abcuucc A (0, 0) u B (—%; 0) . Taxk xax Touxa A —~ HAYaNQ KOOPAMHAT,

TO 5T TOMKA OJHOBPEMEHHO B TOUKA NepeceacHud rpaduka HyHEIMEH ¢ 0CLIO
OpAUBar,

(Omsem: A (0; 0), B (-% o} )

3. Pewenue

Ha rpaduxe pyHKkusH y=3x—7 eCThb TOUKA A, KOOPAHHATH KOTOpOH
PABHLL, TO €CTE X = d H ¥ = ¢. DTH KOOPJAHBATH AOMKHE YAOBICTEOPATD
ypaeHcHHIO (yHknu. [ToacTaBee ux, nonyvaem a=3q-7, orkyaa g = 3,5.

Hrax, Touxa umeer xoopanHatat A (3,5; 3,5). Noctpoum rpadmk ynkps
y=3x-7 4 OTMETHM HAa HEM TOHKY A.
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Y
35k A

LI NI X N,
35 X

2l

(Omeem: A (3,5; 3,5).)

4. Pemenue
ITocTponM rpadHK YPaBHGHHA Iy -2x +l| =2,

Puc. 1.56

Ecax monynb 11exoTOpoil BeKUHIS paBeH 2, TO caMa BeNHUMIIA MOXET
paBisTLCS 2 UK --2. PaceMOTPAM TH cryuan.

Ecan y-2x+1-2,T0 y=2x+1L.

Ecnp y—2x+1=-2 10 y=2x-3.

Moctponm sse napanaeabHue npaMele y=2x+1 n y=2x-3, kotopsic
ARAAIOTCA IPAdUKOM NAHHOI'C YPABHEHRA.

5. Pewenue

[iyers A (x5 y, } - Touka nepeccucHuns rpadukos dyukumii y =7x—31
B y=2x—6. Tak kax TouKa A NPpHHEALICHKHT TpaPrKy Kol dyHKUHH, TO
€¢ KOOPAMHETE YAOBNCTBOPRIOT KKACH (PYHKUHH, TO €CTh BHIMOMHAKTCA
paBcHCTRA ¥, =7-%,—31 H ¥, =2-x,—6. B 3THX paBeHCTBAX OUHHAKOBbLIC
neswe uacTd. TlosToMy npHpaeitdem npaesie dacti. [lonyuaeM ypaeHeHue
7-x,=31=2-x,—6 nna HaXoAICHHA AGCIMCCHT TOUKH NepecereHHn. 3anu-
WemM ypasHeHHe B BHAS 7-x,—2-x,=31-6 wau S5-x, =25 u ualiscm
X, =5. Tencps w3 moGoro ypaBHEHNS, HAPHMED K3 NEPBOTO, ONPEACAZEM
Y, =T x%,=31=7.5=31=4. Hrax, koopauiars) Touu A (5; 4).

{Omgem: A (5; 4).)
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6. Pewsenne '

Jns nocrpochns rpaduxa ypasHeHuA |x+l|+|x—l|=2 yuTEM I'EOMET-
puuccinii cMpcn Momyns. Bemwnna [x+1)=}x—(~1)] — paccrossue or
TOuKM X /10 TouKH ~} Ha xoopauHaTholi ocw; semmua |x—1| -~ paccrosnne
OT TOMKH X 210 TO9XH 1.

-1 x 1
Puc. 1.57
Torua reoMeTpHYECKHH CMBICT BHIPAXKEHHA |x+l|+|x—l| — CyMMma pac-

CTOAHMI OF TOMKH X 210 Touck —1 u 1. U3 pucynxa Budio, YTo CyMMa TAKHX
paccToARKi Oyaer paBHA 2, eClIH TOMKA X PACMONATACTCH MEKAY TOMKAMH -1
1 1 na koopaunamiodi ock, To ecte ~1<x<1. Teneps Ha KOOPAHHATHO!M
TOCKOCTH NOCTPOUM MHOXKECTB) TAKHX TOYCK,

Puc. 1.58
CHauana CTpOHM ABC NAPANNCALHLIC NPAMBIC X = —1 1 x = | (Ipasnui ob-
nacti). Ilpu >roM koopauuara y Moxer OhTe moGoit. Toraa ycnosHwo
—1Sx<1 yAOBNETROPAIOT BCE TOMKH MUIOCKOCTH, PACTICAONCHHBIC MCKAY
HOCTPOCHHBIMA NPAMBMH X = —1 B X =1 W 1a HHX (OTH TOUKH 3AIUTPUXOBAEHBI).

Bapwnanr VI
1. Pewsenue
Banw toukn A (0; 2) u B (-3; 0) — Touxn nepeceichna rpaduka nnucﬁ-
HOH dynkunn y =kx+bh ¢ ocaMn koopaHHaT. [ocTposM TH TOUKH H Npo-

BCACM 4epes HUX TIPAMYIO,
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TaK KAK MPAMAA HPOXOAHT YEPE3 TOUKY A, TC NOACTABUM €€ KOOPAHHATH B
$yuauno w nonyssm 2=k-0+b, orxyna b= 2, Toraa QyHKiHA AMEET BHA
y=ke+2. Tloxcrasum koopasmaTH Touku B B 31y dymanuo 0=k(-3)+2,

OTKYZAA k=:;1 . 3nayuT, PyRKIHA HMECT BHR y=%x+2 .

(Omeem: y=-§-.x+2.)

2. Pesuenue

Halines K00pZMiaTs) TOUCK nepeceticuna rpaduxa dymapn y =3x% + 2x
¢ ocAMH XOOPAMHAT. JIIA HAXOMECHHA TOMCK mépeceHcHus ¢ 0csio aficuce
nonoxkHM ¥ = 0 M nonyumM ypasiende 0 = 327 + 2x. Henonsays pacnpencnu-
TEALHOE CBOHCTBO, 2amuiies ypabsenuc B Bune 0 = x(3x + 2). Tax xax npoms-
BECHHE MBOJKHTENICH PABHO HYIJIO, TO OAKH M3 HEX pasent Hymo. Ilonywaem x

=0u 3x+2=0 (orxyna xs—%).lfhm,wmmpeommcowoaﬁmuw

A(;00m B[—%;O]. Tak KAk TOUKA A — HAUANO0 KOOPAMHAT, TO TA TOMKA

ORHOBPEMEHEO H TOMKA fiepeceucHia rpadka $YHRUMN C OCHIO OPIHHAT.
(Omsen: A{0; O) u B(—;—;O})

3. Pasenue ‘ .
Ha rpadnxe dynxupn y =—3x—35 ects TOURA A, KOOPARAATH KOTOPOH
PABHEL, TO €CTH X =@ Wy = @, ITH KOOPAHHETH YAOMICTEOPRIOT YPABHEHHIO

¢yuxuns. NoacTaruM ux, nonyuaeM a =-3q+35, OTKyAR a=%. Hrak, Toy-

Ka KMeeT KOOPAMHATH A(-i-,%] NMocTponM rpapuk Qpyhkipm y=~3x-5 1

OTMETHN HA HEM TOUKY A,

S AR

Puc. 1.60

5 -E
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4, Pessene
TocTpoum rpadwk ypasuenus |y +2x—2=1. Ecnn moaym. nexofmpoﬁ
BEIHYHHB PaBeH |, TO caMa BENHYHHA MOXKeT pasaaTeca | win —1, Paceor-

PHM 3TH CiTyYaM.
Ecnn y+2x-2=1,10 y=-2x+3.

Ecnu y+2x—-2=-1,10 y=-2x+1,
[locTponn ape napannensHpie npample y=-2x+3 n y=-2x+1, xoro-
phie SBAAKOTCA rpadRKOM RAHHONO YPABHEHHA.

- 2x+3
y-'-z'rrl

2 - 0*_\\( 3

Pue. 1.61

5. Pewuenue

Iycte A ( x,3 ), ) ~ TOuKa nepecenenns rpaduor dynxumi y =9x—43
H y=3x~7. Tax KaK Tomxa A npunamreadT rpaduxy waoxnofl gy, To
€€ XOOPIHHATH YAOBRETBOPAOT Kaxaol QYHKIHH, TO €CcTh BRINONHAIOTCA
paBencTsa ¥, =9-%,—43 u y,=3-%,—7 . B oTHX PaBCHCTBAX ONHHAKOBLIC
nesne wacTy, [ToaToMy npHpaBHdeM npastie 9acTH. [lomyuseMm ypasHcHHE
9.x,-43=3.x,—7 ana uaxoxuerud alcuUHCCH TOYKH TiepeceyeHus. 3amu-
neM ypasHenue B Bupe 9-x,-3-x,=43-7 uan 6-x,=36 H Halinem
X, =6. Teneps 13 moboro ypasReHNS, HANPHMEP H3 NEPROO, ONPEAENLEM
Yo =95, —43=9.6-43=11. Hrax, xoopauuarsi TouKu A (6; 11).

{Omaen: A (6;11).)

6. Pessenne

Jins noctpoeuns rpaduxa ypashenus |y—1|+|y+1|=2 yurem reomer-
prueckuit cMucn Moayis. Bemrmua |y—1| — paccrosnme or Toakn y no
Touxn 1 Ha koopmumaTHoi ocw; pemmuni [y +1)=|y - (-1)| - paccrosnne or
TOYKH ¥ 20 TO4KH =],

Pue. 1.62

Toraa reomeTpryecknit cubicn supaxenus |y—1|+|y+1| — cymmaproe
PACCTOAHME OT TOUKH ¥ 00 Towex | u -1,
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H3 pucynxka BHAHO, YTO CyMMa TakuX paccToaniil Gymer pasta 2, ecnm
TOUKA )} PACNIONAr2ETCA MeXAY Touxamu —1 W 1 Ba xoopaunaTHOH OcH, TO
ects —1< y<1. Teneps HA KOOPAHHATHONR MNOCKOCTH NOCTPOUM MHOKECTBO
TAKHX TOUEK,

7))
/i

Puc. 1.63

CHauwana cTpoHM jABe mapaanenbHbic RpaMiie ¥ = —1 u y = 1 (rpamum
obnactu). Ilpn srom koopayHaTa x moxer Owre moboil. Toraa ycnosmo
—1<y<] ynosncTROPAOT BCC TOMKH NMAOCKOCTH, PACIIONIOACHALIE MEEAY

NOCTPOSHHBIMH RPAMBIMHE ¥ = —1 M ¥ = | H ua HEX (TH TOUKH 3AITPHXOBAHEL ).

Ypox 37. IIoATOTORKA K TEMATHUCCKOMY 38€TY
Hlens: NOBTOPHTS pelIeHHE 3a03Y 110 Teme «DyHKHHK i MX rpadHKw?,
Xon ypoxa
I, Coolmenne TeMIM H HEIH YPOKA

II. OcnopHLie NORATER

MMpx pemeHnd 33137 HANOMHHTL HYXHLIC CBEACHHA #3 pasaena 4 (ypoxd
23 26).

I1L, 3apnauns Ha ypoxe
Ne 351 (a), 352, 354, 355, 358 (a), 360, 361 (6), 362 (a), 364 (a-B).

V. 3anaune na nomM
Ne 351 (6), 353, 357, 358 (6), 359, 361 (B}, 362 (6), 364 (r—¢).

¥Ypox 38. HoaroroBxa Kk TeMATHYECKOMY 32teTy
I{ers: nosropHT: pemeHse 1384 1o Tesme «llunelinan dyncupan.
Xoxa ypoxa
1. Coolmenne TeMbl B e ypoka

Il OcnosnLIe NOASTHA

{lpy peitenun 32334 HANOMHHTL HY)KHEIC CBEACHUA U3 pazaena 5 (ypoxn
27-33).
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HI. 3ananne Aa ypoxe
Ne 365 (a, B, r); 367 (a); 369; 370 (a, B); 373 (a, O), 376, 378 (6, ¢); 379 (a);
381; 383 (a).

V. 3ananne na goM
No 365 (G, 1, e), 367 (6); 368; 370 (6, r); 373 (8, ¥); 374; 375; 378 (a, n);
379 (6); 380; 383 (6).

V. [loapeaesne ¥TOTOB YPORA

Ypoxua 39-40. 3auer no Tteme « DyHKunn»

Hean: cpaBueHye YCNEBAEMOCTH YUAIHXCS NMPH ONUIAKOROH CIOKIOCTH
380aHUI, BOSMOXHOCTS HOBHILCHHA OLSHOK 30 BRNROAHCHHLIC KOHTPONBHEIC
paboTnl.

Xon ypoka

1. CooGumtenie TeMbl H HEIH YPOKa

IL. Xapaxrepucruka 3aneraod patorn
Pafora cocTaaneHa p ABYX paBHOUSHHLIX BapuanTax. IlTo cpasueumio ¢

KOHTPOALHOH paGoToii yeenMyeHo KoaKsuecTeo 2aganHil. COOTBCTCTBCHHO ¥
YHAUHXCA BOIPACTACT BOIMOKHOCTL BuIGOpa sagay. Bee sanauna pasburn Ha
Tpu Gnoka A, B n C. Campic mpocThie 3ana94 HaxoadTeda B yacTH A, Gonee
cnoxneie — B uacTd B, ewe cnoknee - 8 yacrn C. Kakpan 3apava w3 A oue-
nuBacrea B | Gann, w3 B - B gea Ganna, uz C B Tpu Ganna. Hooromy a npa-
BHITLHOE petiicHHE Beex 3aad Baoka A MOXHO noayunTh 7 Gannos, Gooka B -
8 Gannos u 6noka C — 9 6annoe {scero 24 Ganna). Onexxa 3 crapuTed 3a 6
Oannoe, onetika 4 - 3a 10 Gannos, oueHka 5 -- 3a 14 Gaanos.

Tak xax 3Ta paboTa ABAACTCA 3AUCTHOMH, TO B HEC HE BKIOYEHBH MPHIILK-
MMansHY HOBLIC 3atauu. [TooTomy pasGopy sanaunii paGorhi 3a119THR MOMHO
K HC MOCBAWATE (PCLICHMS 3aa9 MOTYT OIS BRIBEILIEHS! HA CTENRE).

Bapnanur I
AQ
L. Haua ¢pynenua y =2x -3, Hailawre:
a) snauenue pyrKUMY npu x =-1;
6) snanenne aprymenTa, lpH KOTOpoM taveitne Gynxivn y =7,
2. Oupeaennre ToukH nepeceyenna rpadbuka gynxumy y=-3x+5 ¢
QCAMH KOOPAMHAT,
3. Hpuanapnexur mu rpaduky QyHKumME y = 3x—|x +l| TOYKA:
a) A (-1 -3) 6) B (2;4)?
—2x-2

4. FlocrpoiiTe rpadux dyHKiun LA .
x x
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5. NMocrpoiire rpapnxk dyHkouy y=K-x ¥ onpencnute yraosok xoad-
duenr &, ecm rpaduk npoxoauT uepes Touky A (-6; —3).

6. [Noeax nepeoHAMANLHO HAXORNTCS HA paccToaHHH 30 KM OT TopoIa H
yAQNSCTCA 0T HErO co CkopocThio 40 /i, 3anafire dopmynoli paccroasme §
OT FOPOAa [0 OE3AA B 3GBHCHMOCTH OT BPEMEHH IBUXEHHA £,

7. l'padnk byHxunn napaienes npaMoll y=3x -7 H DpOXOINT ucpes
TouKy A (2; 1). 3anaiive dopmynoii a1y dynxmo.

8. OnpenenmTe TO4KH nepecewenns rpaduxa Gyuxumn yszx'::: c
OCAMH KOOPAHHAT.

9. Haifaprme Touxy nepeceerait rpamios pynsupdi y=5-3 u y=T7x—19.
x-3,ecau x <1,
=2x,ecau x>1.

11. Moctpolite rpadux ypashenns y=|2x~4|+|y-3|=0.

C.
12. Tpadmn pynxumfi y=(2a-3}x+a-7 n y=(4a-1)x+5-3a na-

pannenbsn, Hafaure sHasesne napametpa a W GOpMyny Kol GyHKuMA,
13. Floctpoiire rpadux dyHxunu y =|x|+ —
14, Hocrpotire rpadux ypasuenns |y — | +x=2.
Bapaasr I
A.
1. lana dpynxuns y =3x—4. Haiinpre:
&) 3uaneHie dyHKIMA npy X = 1;
6) 3aaMeHNE apryMeNTa, IPH KOTOPOM 3navente Gyuxund y =—10,
2. OnpenennTe TOUKH Tepeceuenus rpadpaxa fyneumm y=-2x+7 ¢
OCAMH KOODIMHAT.
3. Npunaanexut nH rpapuxy pynkman y = 4x-lx+2| TOYKA:

)A(-1;-3); 6)B(2;6)?
4. Nocrpoiite rpadmx gryRKIHH §=-3x-l.

x

5. Tlocrpoisre rpaduk PyHxms y=Kk+x ¥ onpeaennTe Yinosoii kosg-
guunenr k, ecan rpadHk npoxoauT yepes Toukry A (—3; —4).

6. TTocsa NePBOHAYAREHO HAXOMNTCA HS paccToxnkn 40 KM OT ropoaa B
YASASCTCA 0T Hero <o ckopocThio 30 kM1, 3azalire dopuynoit pacctosnne §
OT TOpORa A0 NOEC3AA B 3BHCHMOCTH OT BpeMeHH ABMKCHHA £,

7. Tpadux GynxuMH napamneneH npaMoll y=2x-6 # NPOXOIHT uepes
Touxy A (3; 2). 3azaiire dopuynoit 31y dyHxapmo,

10. Toctposre rpaduk yHKupy y={
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8. Onpenenyre TOYKH nepecevenns Tpaduxs QyHXUEN. y=3‘t-6 c

*+
OCAMH KOODAUHET,
9, Haiipre Toaxy nepeceserus rpaduxos drymamii y=3r—-14 n y=3x—6.

X+l ecauxsl,
10. Toctponre rpadux dyHxumn y={2x eons x>1

11. flocrpoiite rpaduik ypashenus y =|4—2x +{y—1|=0.
C.
12. Tpaduxn pynamii y=(3a+2)x+2a-1 u y=(a-2)x+3-4a na-
pamrensinl. Haifaure sHauenne napamerpa a 1 popsyny xaosaoit dysiamn.

13. MoctpoiiTe rpaduk HywxuHs y=|.t|-1§.
14. TMoctpoiiTe rpadwik YpaBHEHAR |y+x|-x-3.

111 Pa3bop 3aaasuil

Bapuant I

|. Pewsense

Java dynxuns y=2x-3,

a) Halinem sHadenne QyHkunn npu x = —1. Jlns sroro B dopmyny pynk-
LMK BMECTO X TIOACTABHM HCno —| 1 nonyunm y = 2(-1)—-3=-2-3=-5.

6) Haiipem 3Hauenye apryMenTa, NpH# KOTOPOM 3HaueHHe PyHxuun y = -7,
Jinz 21010 B dopMyny GYHKUMH BMECTO ¥ NOACTABHM UMCIO —7 H OOMYYHM
nunclinoce ypasHenne: —7=2x-3 pan ~4=2x, otkyan x=-2.

(Omeen: 2) y=-5;6)x=-2.)

2. Pesuenne

ladiaem Touxkn nepeceuctus rpodura dyHkuun y=-3x+5 ¢ ocamu ko-
opankaT. CRa1ana ONPCACIUM TORKY NCPOCCUCHRS ¢ OCHI0 OPAHNAT, Tax kax

moGasi TOUKS HA OCH OPAHKET HMCCT HYRCBYI0 aBCIHCCY, TO NOACTARMM 3na-
uchue X = 0 8 dopmyny pyuxnuu v nonyuum y=-3-0+5=5_ Hrax, Touxa

ACPECEUSHHA ¢ OCHEY OPAMHAT HMEET KOOPAMEATH A (0; 5).
Halinem Touky nepeceuenna rpaduka ¢ ochio ebcumce, Tak kak nobasn
TOMKA HA OCH 80CIHCC HMECT HYACBYIO ODAMHETY, TO MOACTABMM 3HAUCHHE

¥ = 0 B popuyny GYHKUHH H MONYSHM NHHCHHOS ypasHeHNe: 0=-3x+5
wAn 3x =3, OTRYAA x=§.ldux.m-lmmpwe-1ewcocmaﬁmmuueer
KOOPAHHATE Bg;o}

(Omgem: A (0; 5), B(%;O})
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3. Pesuenue

T pyncumm y =3x—|x]+1 nafines snaucane Gyuxunn npu sHaveHKn
ApryMeHTa, papHOM afcumccs AaMHOH TOMKN.

a) Tipw x = -1 nomyaaem y=3(-1)—|-§+1=-3-1+1=-3. Tax xax
3Ha4eH"e GYHKUHR pasHo opAHHarTe Touku A (-1; —3), To T0'KA A npunas-
nexuT rpaduxy GyHKIHNR.

6) Npst x = 2 nonyueex y=3-2-[2}+1=6-2+1=5. Tax kax 3naueuc
$yHKIHH ne papHO opauHaTe ToakM B (2; 4), To Touka B He npunaaiexuwr
rpadiky dynsas.

(Omeem: A npnHagnexut, B - ue npuHannexur.)

4. Pewsenne

y_ -2x-2

INMpx nocrpocHud rpaduxa GyHKuum Piata yuteM, uto x0,

Yanoxxm obe 4ACTH NAHHOTO PABEHCTEA HA X M nomyauM —2x -2 . [octpo-

HN rpadmx atoll aunetinoli dynrxumnu, onpeaenns, HanpAMEp, TOUKH Tiepece-
ueHHA IPadHKA ¢ OCHMH KOOPHMHAT.

Puc. 1.64

> rpadinca ynanum Touxy A, aGenncca kovopoit pansa nymo (31a Touxa
NOXA3ARA CTPENKAMH).

3. Pewmenne

Ha xoopassaTHol NROCKOCTH NOCTPOHM Touky A (-6; —3).

Y

654320 La X

=1

A -2

-3

Puc. 1.65

Tax kak pysiama y=kx — ApIMAT RPONOPIHOHANBHEN 3ABUCHMOCTD, TO
ce rpadHR NpoXOANT yepes Haxano koopAuHAT. [losToMy wepes nayano Ko-
OPAMHAT N TOYKY A NpOBCACM TIPAMYIo —~ rpaduk Asruol $ymxupn. Tax kax
rpad#ik NPOXOAMT YEpE3 TOUKY A, TO ce KOOPNHHATI YAOBIETBOPAIOT Ypas-
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wernio dynkunu. Mosromy nomywsen: —3 = k(-6), orxyaa k= %

(Omsenms: k=%.)

6. Petisenne
[TycTh NEPBOHAYANLHO OSSR HAXOIUTCA B ToUke B Ha paccToanuy 30
oT ropoza (Touxa A).
40oafa
A 8 ¢
Puc. 1.66
Jpurasce c0 ckopocTsio 40 KM/4 NOE3 33 BpeMs # 4 NPOSAET PACCTON-
Hue BC=40-t. Toraa paccrosuue noeznn ot ropoaa S=AC=AB+BC=
=30+40-£ xm.
(Omeenr; $=30+40-¢.)

7. Pesuenne

Tak kax rpapex ¢ywxunn napannencs npamoll y=3x-—7, To yrnoeoii
koprumesrt nawnoll $yrrunH Takoli e (10 cots k = 3). TlosTomy dynx-
uust WMeeT BUA y=3x+5 . Haligem seanumuny b. Tak kak rpadmr dynxuun
APOXOANT Yepes TONKY A (2; 1), TO ¢ KOOPAHHATH YIOBRCTBOPRIOT YPaBHC-
Huw pyiuan: 1=3.245 wu 1=6+b, orxysa b=-—5. Wrak, ucxoman
dyuxuna y=3x-5.

(Omsens: y=3x~5.)

8. Petuenne
Onpeacnnu TOUKN nepecederna rpadpura ¢ynxuan y = 2;::

MH KOOPAHHAT. TOYKA MEpeceyeHns ¢ OChI0 ODAHHAT MMeeT abcuMccy,

paenyio wynio. [foaromy noacrasum 3nadere x = ( B GyHKIHIO H NoIy-
2-0-4 —4

1 -—i—=—4. HTak, KOOPAHHATE TOYKH NEPECEULHHA ¢ OCLIO

opaunar A (0; —4). Touxa nepeceyenus ¢ OChI0 alCIUMCC MMEET HYACBYIO

opauHary. lMostoMy noactasum 3vauenwe y = 0 B QyHKIMID ¥ NOAYYHM
2x—-4

ypaeHesue = 1 JdpoGs paBHa HYJRO, CCAH €€ YACIUTEIL PARCH HYIO

0=2x-4 (a3HaMeHATENL NIPH STON 8 HYNb He obpamaerca), oTxyaa x = 2.

ToaToMy KOOPAMHATH: TOYKH BepecescHna ¢ 0cno abcuuce B (2; 0).
(Omeem: A (0, -4),B (2;0).)

9. Peasuenue
Mycm A {x,, ¥, ) — TOUKA nepeceueHna rpaduxoe Pyaxupit y=5x-3 1

c ocE-

HHM y=
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y=Tx-19. Ita TouKa NpHEANACKHMT KAKAOMY TPAQHKY H ee KOOpAHIIA-
THl YAOBJIETBOPAIOT KaXAOH QYHKUMH, TO €CTh BHIIOAHAIOTCH PSBCHCTEA
Ya=5-%=3 1 y,=T7-%,—19, Tax xax NeBHIC T8CTH OAHHAKOBLL, 7O PABNEE
u npasbie acTi. Tlomyuaem nuneiitoc ypasaeune: 5.5, ~3="7.x,—-19 uwwm
16=2.x,, oTxyma alcumcca T09KH nepeceuenna x, =8 . Teneps n3 moboro
PaBeHCTBA, HANPHMED M3 HepRoro, Hailnem opamnary y,=5-x,~3=
=5.8—3=40-3=237, Hrax, X0OPAHHATE! TONKH nepeceveHna A (8; 37).

{(Omsem: A (8;30).)

10. Pexuenue

Tocrponm rpadux aanuol dymap.

Puc 1.67

Cuavana crponM rpadux dynximn y=x-3 u subipac u3 Hero T
Touky, abcumecs KoTopeX x<1 (cnnommnas mmmx). TloToM cTpoHM rpaduk
OyuKUHH y=-2x W BLOHDAEM W3 HeTO Te TOUKH, a0CIHCCH KOTOpHIX X > |
(cnnownas auHKR).

L1. Pewerene

Tax xak moayns moboro BHDAKEHHA BEAHUMHA HEOTPHUATEALHAA, TO
ypassiesiue |25—4|+|y~3=0 sumomixerca ranbko B cnysac 2x—4|=0 u
[y-3=0. Moayn: senmubs pasen Hynio, ccum CamMa BERFMHEA PASHA Hy-

mo. Tloarony noayuaed ypasaense: 2x-4=0 (orxymax=2)uy-3=0
{Toraa y = 3).

1LY
3pes---eA
2 ¢
1 :
-NI_I] 2 3
Puc. 1.68

(Hn;x,rpa(bmunmomypasueumammqnmmmwm
A(Z;3

12. Pesuenne
I'padixn muncitimix pynxmti y=kc+5 napannenbHBL, CCIH BHNOAHE-
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uet yonosux: & =k, w b wby . Jim nansnx pymai y =(2a~3)x+a-7
u y=(4a—1)x+5-3a nomyssem ycnosmun: 2a-3=4a—-1 a a-7=5-3a.

Pemim ypaehenme 2g-3=4a-1. Honyusem -2=2a, orxyma a=-1.
Flposepum, wTo BHNOAANETC HepasescTse a— 7 #—3a . [oacTasuM 3Hage-
HHe g=-] B N¢BYI0 H NPABYI0 SACTH H WONYYHM BEPHOC HEPABEHCTBO
—1-7#5-3-(—1) nnn -8+ 8. Teneps noAcTEAN = ~1 B JAHHEIC (yHKUHH

# onpeaenuM ux: y=(2-(-1)-3)x+(-1)-7 u y=(4-(-1)-1)x+5-3-(-1)
wm y=-5x-8 n y=-5x+8.

(Omeem: a=-1, y=-5x-8, y==5x48.)

13. Pessiense

TMoctposum rpadux dyuximm y=]x|+l§.Y-ntu,-rm x#0 n packpoem
suak Moaymn. Ecan x <0, 10 |x]|=—x & ¢ymxmax umcer pan: y=-x+_—:
w y=—x—1. [ocrpoum rpadux sroli ymaym npy x <0,

y=x+1
y=-x-1 |

N D 1
!
Puc. 1.69

Ecmn x> 0, |3]=x ¢ dysuumn meer sian: y=x+$ wm y=x+1. Mo-

cTpous rpadwix atoll dyrxumni npx x > 0. CrpexaMu noxazano, 710 nps x = 0
dywiups ne onpeseniena (He HMEET CMEICHS).

14. Pesrenue

Jnx nocrpoenna rpadmxa ypasueaus |y-:4+x=2 PACKPOEM 3HAK MO~
Ayna, pacCMOTPeB ABA CIyUan.

#) Ecw y-x<0,10 |y-d==(y-x)=x-y u ypasnerme nmeer san
x=y+x=2,0myaa p=2x—2. [loncrasuu 1Y BENHUKHY ¥ B HEPABEHCT-
B0 y-x<0 H noayysd 2x-2x<0 wm x—2<0. 310 HepaEeHCTRBO BE-
nonuserca npi x < 2. INocrpons rpaduk dynxipun y=2x-2 npa x<2,

6) Eciu y-x20, 10 |y-x|=y-x u ypasuenuc Hmeer BuA
y=x+x=2, orxypa y=2. [ToacTEBHM 3Ty BEIMYAHY )’ B HCPABEHCTED
y=x20 unonyudm 2-x20. 310 HEPABCHCTEO PHNOIHACTCA NP x<2 .,
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MocTponm rpaduk pynkmmn y=2 npn x<2.
B pesy/rTarc paccMOTPEHNA ABYX CIYHACB NONYIacM Tpadux AaHHOrO
ypasHe1Ini.

1. Petuzesine

Jana pysxuma y=3x—4.

4) Haiines 3navenue dynxnuy npa x = —1. Jina atoro B dopmyny dysx-
UMH BMECTO X NOACTABMM 4Hcno —L K nonyusm y=3(-1)-4=-3-4=-7.

6) Halilem 3MBYCHBC SPTYMCHTS, NPH KOTOPOM 3HaMeHMe (yNKUHH

=—1{. [Ina 3roro B bopMyny QYHKUHH BMECTO ¥ NONRCTABHM HHCHO —10 1
nonyuus niHckioe ypasienne: ~10=3x—4 wm -6=3x, orkyma x=-2.

(Omsem: a)y=-T7,6)x=-2.)

2. Peuenne

Halinem Touks nepeccacnna rpagnxa dyusupn y=-—2x+7 ¢ ocaMH xo-
opannat. Tak xax noGas TOIKA HA OCH OPAMHAT HMCET HYINCSYI0 aGCIHCCY,
To nopcTaBuM 3Hawenwe x = 0 B dopmyny dyHKUNM M NOAYIHM
y==2-0+7=7. Hrak, T09Ka nepécercans ¢ OCHI0 OPAHEAT UMEET KOOPAN-
uarsl A (0; 7).

Haligem Touxy tiepecedeHua rpadHra ¢ ochio abempce. Tak kak mofas
TOMKA Ha OCH a0CuMCC HMEST HYACBYIO OPANHATY, TO HOACTABMM 3HAUCHHE
y =0 B dopuyny QYHKUHH H DORYTHM jiHHCHHOE ypasHenue: 0=-2x+7
win 2x=7, orkyaa x=3,5. Hrak, Touka nepecewenna ¢ oceio abeusce
umeer koopmanate B (3,5;0).

(Omeenm: A (0; 5), B(3,5;0).)

3. Petenue

Jna dyaxuuy y =4x-|x| +2 naiipes 3uavenve SYHKLNH Npa 3HAYCHAN
APTYMEHTA, PABHOM a0CLMCCE JAHHOH T0uKH,

a) Npn x = -1 noaysaem y=4(-1)~|-§+2=-4-1+2=-3, Tax xax
sHaueHue PyHKIHN paBHO OpavHaTe Touxn A (—1; ~3), To Touxa A npHHan-

REXHT FpadKy QyHKIMH.
6) Npu x = 2 nonysaem y=4-2—|2|+2=8-2+2=8. Tak xax snauesine
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GyHxunK He pasno opaunaTe Touxu B (2; 6), 0 Touka B He npHBannexur
rpadHky GyHKuKm.
(Omeeny; A npanapaexnt, B — He npunagnexur.)
4, Peruerine
. y -3x-1
Flpn noctpoenns rpaduxa dynkuun i
noxuM obe YacTH AANHHONO PABSHCTRA Ha X M noayuHM —3x—1, IMoctponm
rpadux 31O Aunelinoli Qpysximu, onpenenns, HaNpHMEpP, TOMKH Mepecetc-
HuA rpadHKa ¢ 0CAMM KOODIHHAT.

yarem, 910 x# 0. Yu-

Puc. 1.71

Hs rpadmxa ynamim 104Ky A, abcnmcca xotopoli pasua syno (218 Touxa
ROKA33HA CTPEAKANH).

5. Pewsenne

tla xoopanuaTHo#f mRockocTH noctporM Touky A (—3; —6). Tak kak
QyHxuns ¥=4Ax — npAMAA NPONOPUMHOHANEHAA 3ABHCHMOCTE, TO €€ rpadhx
IIPOXOANT 4Epe3 Ha4ano KoopaMHar. TlosToMy Hepes HAYAIO XOOPAHHAT H
TOUYKy A NPOBCACM NPAMYIO — rpaduk aauroil HyrwmEn.

Y

=3 =2 -]

4
-2

3
it

-3
A 6

Puc. 1.72
Tax kak rpadHK NPOXOAHT vepes TOUKY A, TO ©¢ KOOPIEHHATH YAOBIETBO-
pAoT ypasrenmo gyriaumn. Moaromy nonysaes: —36=k(~-3), orxyna k=2,
{Omeem: k=2.)
6. Pesenue

IycTs NepBOHAYANEHO NOS3M Haxoaures B Touke B na paccrosuuH 40 km
ot ropoaa (Touxa A).

e
L dooe  —
A 8

Puc. 1.73

ot
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Jlpsrascs co cropocTsio 30 kKM noesA 38 BpeMa £ 4 NPOSAET PacCTOAHNE
BC=40-t. Torna paccrodiiNe mOe3na OT roposa S=AC=AB+BC=
=40+30-2 kM.

{(Omeent: S=40+30-¢.)

7. Peuenne

Tax kax rpadux dyvxunn napanmnenes npadoli y=2x—6, 10 yrnonok
koaddunaent aannod dynxunn Taxoll xe (10 eeth & = 2), Ilosromy PyHk-
uMn HMeer BUR ¥ =2x+b . Halirem pennunny b Tax xax rpapux dynxmpu
MpOXOANT Hepes Touxy A (3; 2), To ee KOOPAHHATH YAORNETBOPSIOT YPABHE-
iy pyuxupn: 2=2-3+5 wau 2=0+b, omyna b=—4. Hrax, uckoman
bynxupa y=2x-4.

(Omgem: y=2x-4.)

8. Pesuenne

OnpegenuM ToukH nepecedchun rpaduwa dyaxumn y= i’:;: ¢ ocs-

MH koopauHAT. Touxa mepeceueHMs ¢ OCLI0 OPAMHAT #Meer alcuuccy,
paBuy10 HYMIO, TTo3TOMY MOACTABAM 3HaTeHHE X = 0 B QYAKUNIO H TOTY-

M y=m-—--3 Hrax, X0OpAHHATH TOUKH NEpecedeHHd ¢ OCHID

opandar A (0; —3). Touxa nepecedeHHs ¢ OCHI0 ADCUHCC HMEET UYNCBYIO
opamHaty. [losromy noacTasnM suadcHHe y = O B QyHvumo U moyduM

ypasueHue O-if_ . /ipobL pasHa HYMIO, ECHH £¢ YHCIHTEIL PABCH HYMIO

0=3x—6 (a sHAMCHATEL TIPH 3TOM B HYAEL He ofipamiaerca), oTkyaa x = 2.
TosToMY HOODPIMHATE! TOUKH NEpecedenns ¢ ockio afcunce B (2; 0).

(Omeem: A (0;-3), B (2; 0).)

9, Puinesise

Tycrs A (x,, ¥, ) — T09xa nepeceucnun rpadnkon dpyukimii y=3x-14
H y=5x-6. 378 TOUKA NPHHANISKHT KARAOMY TPadHKY H ¢¢ KOOPAHHATH
VAOBNCTHOPRIOT Kool (yHKuAM, TO CCTh BHIONHANTCS PABEHCTEA
Yo=3:%=14 # y; =52, —6. Tak Kax sepLie YICTH OAMHAKOBLL, TO PARHL!
u npasbie YacTH. Tonyuaem Auueiinoe ypasuenne: 3-x,—14=5.x,~6 um
=8=2-x,, oTKyas abcuHcca TOYKH nepecedeHHn X, =—4. Teneph n3 mobo-
N0  paBeHcTBa, HANpHMEp M3 MNEpBoro, Mailned  opaMHaTy
Yo=3-%—-14=3-(4)-14=-12-14=-26. HTaK, KOODAHHATH TOMKH
nepecevcHns A (—4; -26).

(Omeaem: A (—4; —26).)

10. Pesterne

ITocTponm rpadux pannol dyrkuun. Chauana crpokM rpadmx GyHKRIMKH
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y=x+1 v BGHpacM W3 HETO T¢ TOUKH, A0CHHCCH KOTOPHX <1 (crnom-
Hag HHAR).

MoToM cTpouM rpaduix GyHKUHH p=2x M BHIGHpaEM H3 HEro Te TOYKH,
abcupccs koTophix x> 1 (cnnomHan nHHIA).

11. Pesuenne

Tak xax MOAYNL MODOTO BHEPAKCHWS BEAHTHHA HEOTPHUETCABHAN, TO
ypasnemne |4-2x+|y-1|=0 sunommsercs Tonsko B cryase [4-2x|=0 x
|y—l|=0.M(mymmnmupamaynm,ecmlnenmmpanmuy—
a0, TosTomy nonyuaes ypansenne: 4-2x=0 (orxypax=2)ny—-1=0
(rorna y = 1). Hrak, rpadsxoM ARHBOIO YPABHCHHS SBNSETCA GAMHCTBEHHAN
ToyKa A (2; 1).
Y
3
27
. A

PS

a0 12 3
1

Puc. 1.75

12. Pewenne

T'padnkn nanelinnix pyaxunii y=ix+5 napamenbAH, €CiHH BHNOA-
Henw ycnosma: Kk =k u H+#b. Jnx psHHEX  dyHxuHit
y=(3a+2)x+2a-1 u y=(a-1)x+3-4a nonmyusex ycrosms:
Ja+2=a-2 n 2a-1#3-4a. Pewinm ypasuenne 3a+2=a-2. Hony-
yaem 2a=—4, orxyaa a=-2. IlpoBepuM, ITO BRIOMHACTCA HEPABEHCT-
80 2a-1#3~4a . [logcTapum 3HaucHie @ ==2 B NEBYK H OPABYIO 4AaCTH
W nonysnM BepHOe Hepaschctpo 2-(-2)-1w3-4-(-2) ummm -5=11.
Tenepr nofcTaBiM 4=-~2 B AaHHLEe (QYHKIMH H ONPCOSAUM HX:
y=(3-(-2)+2)x+2(-2)-1 w p=(2-2)x+3-4(-2) um y=—41-5
H y=—4x+11.

(Omeem: a=-2, y=-—d4x-5, y=—4x+11.)
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13. Paucune
ToctporM rpadwk dymkaiun y=|11+ﬁ. Yuaresm, 110 x#0 H packpocs

3Hax moayna. Ecmu x < 0, To |.rl=x H $yHKUHT UMEST BHA! y=x—§— 1]
x

y=x-1. Noctpoum rpadux 1ol ynkunn npu x > 0, Crpenxamn nokasa-
HO, 410 npi x = 0 Qynkupa He onpengnesa (He UMeET CMBICAR). '

Y
]

Y--xk.l y-/x-l

x| :I/a X

Puc. 1.76

14. Pesuenne

I NoCTpocHES rpadiKa ypasHeRus |y+11-x 3 packpoeM 3HAK MO~
AYRA, PACCMOTPEE ABA CITyuad,

a) Ecn y+x<0,70 |y+a=-{y+x)=—y—x u ypasuenne umeer sun
—y—x—x=3, orxyna y=-2x-3_ IloncTaRiM 3Ty BEIRYHRY Y B HCpaBeH-
¢TRO y+x<0 unonyaum —2x-3+x<0 mna -x-3 <0 . I710 nepapeHcTro
BHINOAHACTCA Npn X >~—3 ., [MoctpouM rpapmk ¢yukuws y=-2x-3 npr
x»=3.

6) Eom p+x20,70 |y+x=y+x nypasserue nueeT BT y+x-x=3,
orxyaa y=3. [loacraBuM 3Ty BENHYHHY ¥ B HepaBeHcTso y+x20 n nomy-
e 3+ x2 0. D710 nepascuctne sumonuaeres npy x 2 -3 . llocrponm rpa-
$uk dyrxkuun y=3 mpyn x2-3.

B pesynbTare paccMOTpeHHz ABYX CHYTAce NOMY4YaeM rpaduk ZaHHOTO
YPABHEHUS,




Tnasa II1. CteneHb
C HaTypanbHbIM NnoKasarenem

§ 6. CreneHb U ee CBOUCTBA

Ypoku 41-42, Onpesenensne creneHn
. € HATYPAJBHBIM MOKAIATENEM

l(&'lb.‘ PA3BUTh HABLIKH BO3BEOCHHA B CTCIICHD.
Xon ypoka

I. Coofmenne TeMBE W LEAH YPOxa

1. HayucHne HOBOrO MATOPHANA

CTeneHLIe UHCRA & ¢ HATYPANTLHLIM NOKRIATEAEM N BMILIBACTCH
apouIseacHNe & OANAAKORMI coMBoxuTeneli @ u obosHauserca cHMBO-
aoM @"(n22), T0 o @-a-...-a=4" . Beym crenens paena eapmiue (1o

n

ecth # = 1), To @' pasraeTcR wHeny @ (10 ecth @' = g). TosTopsoMmMiics
MHOAXHTENb 4 HABIBACTCS OCHOBAHHEM CTENEHM, YHCHO NOBTOPSIIIHX-
ca MuORETeneH, n ~ moxasaTeneM crenenn. CreneHt o’ ¢ ocHoBauNeM a H
NOKAIATENEM it YHTACTCA «a B CTENCHN A% WIH «n-82 CTenenb YHCna a». Ila-
XOWACHUC JHAYCHUA CTENCHH HASHIBAIOT BOIECACHNACM B CTEICHS.

Tlpumep 1

a) 3°=3.3.3:3-3.3=729 (3 B wecrol crenenn WAM mecTas crencHbL
uncna 3);

6) 0* =0-0=0 (0 o propoif crencni Wik 0 B XKBAIPATE WIH BTOPaA CTe-
neHL wena 0);

B) (=2)* =(-2)-(-2)-(=2)-(=2) =16 (~2 B uernepTofi CTENEHH HAH YeT-
BEpTaA cTeneHs uucaa (—2))

(Y (Y IY (Y 1 1y
" [-E) _[_5) [_;) [_3) == ((—3) B TpeThed CrencHn
1Y 1Y
WM [_E] B Ky(e Wid TPETRA CTENCHbL YHCAR [-5] %
2
0 (046))° =(§] ==r==-_ Fipn 317oM aecaruanas apobe 0,(6) Ouina

obpaimiena B 0GbIKHOBEHHYIO APOGh %—
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AHRAIOMHYHO MOXHO HCMO/IBR0BETh OMpPC/SCHAE CTENCHH THCa H B an-
reGpanyceKHX SLpAKEeHNAX,

Hpunmep 2
a) 2-2-2-a-a-b-b-b-b=(2-2-2)-(a-a)-(b-b-b-b)=2*.a% . b*,
3
a‘a-aq a
O bbb B

B) @’ -a-a=(a-a)-(a-a-a)-a=a-a-a-a-a-a=a’.

B HaTYpaNbHYI0 CTENeHh MOXHO BOSBOAMTEL NIOOLIe UHCAL: OTPHLATENE-
HEI€, HY/L, BOJIOXKHTCABHEIC. npl BOIBCACHEE B CTCNCHD HOAOKHTEALHOID
YUCHA NONYMACTCH HOROEETeAbHoe wncno. Iips BoamencHMn B CTENEHB
NYRA nonyiscTes uyas. JIpH BAJECACHEN B CTCICHL OTPHERTESLEOTD
YHCNA MOMET MWIYYHTECE H STPEIRATEALNOS H NOTOAETCALNOC “1RCIO.
{Ipu 3T0OM €CAH TMOKASATEN CTCHEHH — YETHOS WHEAO, TO NPH BOIBRSACHUN
mqummwmﬁcmmmmwu~nﬂm
9RCA0, TO MPH BO3BSACHHH IKVTYUACTCS OTPHERATeALBOC YuCHO (Opamep 1),

JeHCTRHTENBRO, CCITH 1 ~ YETHOS THCAO, TO NPOHIBEACHHE YETHOMO YHcna
OTPUHATEABHRIX MHOMTENCH NONOKHTEIRHO. Ech A — HEMETHOE MHCAO, TO

(ouesuano, bn0);

[a°>0]|a"<0]
Puc. 1.78

H3 npimenensol TAOIHIE CREAYET, ITO DPR YETHOM HOKNINTENE 17 CTe-
nens wucaa &° > O npa awbom 3uNTeERn 4.

Hpumep 3
l'lpumoﬁmsuaqemu_x NEPEMCHHEIX a W b BEIpaXesna a, a°, (a—b)’,

(2a+3b)* 1 TaK AANCE NPHHAMAIOT TONBKO HEOTPHIATEALHHE SHAICHHS.

[1onaTse cTencHH YHCHA ¢ HATYPRIBHEM NOKA3ETCNEM NO3BOANCT pelllaTh
Conee CNOXHEE 3aMAYH,

Tpusep 4
Haiiaem 3aa4eHnn BHpaXeHMI:
2) 23 -2544222.27-64+16=54-64+16—6 (3nece yurcHO, WO
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3*=3.3.3=27; 2°=2.2.2:2.2.2=64 n 4 =4.4=16);

35’—52‘ 3-125-5-64 375-320 _S55 _

6)43"+:.v4-a-3 4.9416+3 36+16+3 55
=5.5.5=1252°=64 u 2*=2-2.2-2=16).

IL 3apnanue ua ypoxe

BunonuuTs ynpamaeHnn: Ne 385 (a, r, g, 2); 386 (6, r); 387 (a, 1, &, %, n);
389; 392 (6); 394 (a, 6); 395 (a, B); 396 (a, B, r); 398 (6, B, &); 399 (a, 4, 3);
401 (a); 402 (a); 403; 406; 408 (a, 6, 1).

IV. KonTpoasnsie BOmpoch
— [loHATHE CTENEHH ¢ HATYPANLHEIM FOKAIATCHCH,

— OnpenencHne OCHOBAHMA CTEICHH.

— Onpenencine MOKAIATENT CTENEHY.

- Kakoe “Meio noay4actTes Npu BOSBENCHMHM NONCKHTCIRHOTO MMCHA B
cTeneHs?

— Kaxoe 1ncio nonyuacTes Opi BOIBCACHHN HYJIA B CTENCHRT

—Kamwmnonymnpummanmmnmums
creneds? OT 4ero 3aRHCHT PesyNETaT?

1 (amect yureso, ¥mo

VY. 3aasnue ua xoM

BunonHute ynpaxHenns: Ne 385 (6, s, a); 386 (a, a); 387 (6, 8, A, K);
390; 392 (a); 394 (8, 1); 395 (6, ¢); 396 (6); 398 (a, A); 399 (6, B, ¢); 401 (6);
402 (6); 404; 407; 408 (8, n).

V1, lloaneaeNEe HTOIOR YPOKA

Ypoxn 4344, YMEOReHEC B AcacHENe cTenenel

Hens: paccMOTPETE CROHCTRA YMHOXEHHS H JCNCHAN cTenenell ¢ onuna-
KOBEIMH OCHOBAHAAMH,

Xoa ypoxa
L Coofmenne TeMB H HENH YPoKa

I1. HosTopenue B 3axpenncHNe NpoiAcHHOr0 MATCDHARS

1. Orserul HA PONPOCH MO AOMANHEMY 3a0AHMI0 (pa3fop HepemenHbX
3anas),

2. Kourpons ycpoeHuas maTeprana (aucsmennstil onpoc).

Bapuant 1
1) TlonsTue crenetin ¢ HATYPANbHEIM OKAISTSACM.
2) Kaxoe 9ucno nomyMaeTcd NpH BOIBCACHAN TONOKHTSABHONO YHCHA B
creneHs?
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3) BunonnaTe BO3BCACHHE B CTENCHD;
3
D175 6)(4); ) (—%] .

4) Bainonsute neiicTana:
a) (12-3)%; 6)122-3%
5) 3anMiHTe B BHAC BLIPAAEHHA KyO CyMME 9Hcen o n b,
Bapnant 2
1) [onarie crenchn ¢ HATYPANLHLM NOKASATENEM,

2) Kaxoe wHCNO AOIY9aeTCE NPH BO3BEACHHH OTPHUATENABHONO YHCRA B
crenens?

3) BHNONHETS BO3BOACHHS B CTETICHD:
3
) 1% 6)3; 6) (—%) :
4) BunonHure acicrena:
) (14-5)%; 6) 147 -5%
5) 3anunnere B Buie BUpaXeHns cCyMmy KyGon wicen a 1 b.
T, HayvweHRBe noBOTO MATEPHAAR
INpr ymuokeHun creneself ¢ OJHHAKOBWMH OCHOBAHWAMH OCHOBAHHE
OCTACTCA NPCKHHM, 4 NOKISATERH CremeHell CKIAQNBANOTCA, TO €CTh
a"-a"=a""
Hcnosbsyem onpencheHme CTENeHy ¢ HATYPANLHEIM [OKaRaTeNncM H CBOHCTEa
yMuORerus H nonysus: a* -a" =(a-a-....a)-(a-a-...-a)=g-a-....a=a""".

Joxazannoe CBORCTRO BLITIONHACTCA JNS MOGOr0 YHCHA MHORWTENCH.

Hpumep 1

a) 22.28 =22 225232,

6) 3°.32.3=3" =3 =729,

B) x*.x?. x5 = M o gV,

Ipn penenmr crenenedi ¢ ORHHAXOBRIMH OCHOBAHHAMH OCHOBEHHE OC-
TACTCA NPEXHAM, a nokasarean creneneid g” :g" =a"". OuesHumo, 9to
a#0 (TaK KaK AeNNTL HA HYNb HENL3N) H m>a (CTCNEHbL #1— 2 AONKHA
Taxcke GbITE RATYPANbLHRIM YHCTIOM).

OueBuapo, ¥TO papeticTRo 4™ *a” =a™ ™" Gyaer mowxaszamo, ecnu Gyner
JOKa3aHO, yTO Npouseenenne "™ u a" pasno a". Henomays csoiicreo
YMHOKCHHA crenchedi, nonydaem a™ "-a” =a™ """ =4""""" =g". Toraa
N0 ONPEASAEHHIO YACTHOTO HMeem a™ :a” =a™™".
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Hpumep 2

a) 23:28=20%=2=4 0) 3P =3 =327,

8) @' :a*=a"*=a*(a=0); 1)y :pl=y"t=y (y0)

CaoiicTeo Acniesns ¥ :a" =a™™" Ouno HOXA3AHO AIX CHywas m—»n.
By/ieM CHMTATh, YTO TAKOE ¢ CBOHCTRO cnipaseanmeo n npy m=n. Torna
ceoiicTo uMeet Bua a” :a” =a" ™ =4°, Quennzno, 1o Rpn 220 1 mo-
Gom HaTypansHOM m Beunna g™ :@" =1. FloaTOMY Pa3YMHO CUHTATS, YTO
a® =1npn a#0. Hrak, crenens uucaa g, He PARKOTO HYMD, ¢ HYJICBLIM
HOKRINTENeM PABHA SANNWE, TO ¢cTh @' =1 nmpu a#0. 3amemm, w0

€C/IM OCHOBARRE PABHO HYNIO, TO CTENCHE C HYJICBHIM NIOKAATENEN He Onpe-
AcneHa (He HMeeT CMLICAA), TO ecTh 0° e uMeeT cMEICTA.

Hfpusep 3
0
2 27=1; 9 [-%) =t
B) (° HEe NMeeT CMLICHA; 1) (3:)°=1 npa x#{;
m(x=°=1npu x=y ) 2x+3y)° =1 npu 2x+3y 0.

N

TNocre BBeneHns Hynepoit crencan GopMyny a”-a”" =a™"" MOREO NpH-
MeHATE W B chyuae, Koraa m=0 u =0, ecnu a=0. Dopmyny
a":a"=a"" MORHO NPHMEHATH, KOTAA M H B HE TOALKO HATYPANLHGIC
yHena, HO M HyNW, ecnii m>n ¥ a=0. B crapmux knaccax Gyner noxasa-
HO, 4TO CBOHCTPA YMMOXKEHHA H JEACHUA cTencHell BRMOAHAIOTCK APH IO~
Guix noxazarenax crencneit. Ouernano, 4To coolicTea YMBGMKCHNA H Aelle-
HRE MOXKHO IPHMEHATE H COBMECTHO.

Tipumep 4
a) 2°.25:25 =235 =24 =16;
6) 2°:(2.2)=2%:22=2"2=22 =14
B) il =t = x

r J’S'.VJ')’= 3+1-4-2 _
) 5 " y.

IV, 3aaanme ua ypoxe
Ne 413 (r, a); 415 (a, B); 417; 418 (a, B); 420 (a, n); 422 (a); 423 (a);
424 (6, x); 426 (G, ¢); 428 (a, r); 429 (a, r); 430 (s).

V. KorRTpOnbabie BORPOCHS
-- Hanmuivre cBOHCTEA YNHOKEHMA W JeACHHR cTeneneil.
- ChopmynHpyhiTe cnoBaMH CBOJICTES YMHOKEHHA H JENCHHA cTencneil.
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— Yemy paBHa CTENEHb ¢ HYAeBEIM noxezarenem? Jina kakwx ocHoBanmii
creneHu?

VL 3anamme ma aom
N 413 (a, %); 415 (6, r); 416 (6), 418 (6, B, €); 420 (6, n); 422 (r);
423 (6); 424 (a, B, ¢); 426 (a, B); 428 (6, 3); 429 (6, A); 430 (r).

VII. Tropueckne 3aaanug

1. Onpeaensime 3axoHoMepHOCTH M HaliauTe nocneamiowo updpy uncna
a"= gnaa=1,2,3, .., 10 H HaTYpanLHorO N.

(Omeem: pesynbTarl npHseaeHs B TadNHE. CREPXY YKASAHO OCHOBAHWG
a4, ciesa — crenens 1 = 1, 2,..., 8. B nocaepuedi crpoxe yxasaia nOBTOpae-
socts nocneaneil uwdpel. Baano, sTo npu pospenennn @ = 1; 5; 6; 10 B mo-
Gy10 crenens nochemma undpa ve menserca. [lpu pospenenun a=2;3; 7; 8
ROCACANAA UW(PE MOBTOPSSTCA NPH HIMCHCHHN NOKA3ATEAN CTEncHH AA 4.
Ipu Bo3sencHuH a = 4; 9 nocacaHas NEDPa NOBTOPACTCA NPH M3MEHEHHH
NOKAZATENA CTeneHH HA 2.)

aa| 1L [ 2] 3] 41 851 61 7271 8191 10
1 1 2 | 31 a4]ls5 6] 70181059 0
2 1 4 | 91 6] 5] 6191 4 1 0
3 |1 8 | 7rTa]l 51 e6ef 321059 0
4 |1 6 | 1 6 | s |6 1 6 1 0
5 |1 2 | 3 al sl e 718109 0
6 | 1 4 | ol 6 51 6] 9] 4 1 0
7 |1 8 1 7| 4l sTel 312159 0
8 | 1 6 1 6 | 516 1 6 1 0
4 | 4] 2 4 | 4] 2
2. Hecnomeaya pesynbrath npeasaymest sanaun (e, Talnuuy), Haliaame
MOCASTHION 1N YHCIA:
a) 2004 6) 1936™": B) 5867"%;
r) 2435'%, n) 3648'™,
(Omsem;

4) 6 (nacacman wadpa ocrosaiy 4, noxmarens crencan 2004 xkparen 4);

6) 6 (nocnenuan ungpa ochorania 6, mcno 6 B moboit crenenH okan-
yxsaeTca na 6);

B) 7 (nocneanss uudpa ocnopauna 7, noxasarens 1993 nph AeneHmn
Ha 4 naer octaroxk 1, voecrn 1993 =4 - 498+ 1),

r) 5 (nochegana Wdpa ocHobanAN 5, wHco 5 B WOGOH cTenenH oxat-
yHRacTCA Ha 5);

A) 4 (nocneauas mwdpa ocHobaHHA 8, nokasarens crenchu 1734 npu
BencHud un 4 aaet ocTatok 2, To ecTh 1734 =4 - 433 + 2) )

4.Haﬁnmuomemlmounquma:
a) 1536™ - 355™¢ +121™°;
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6)310%% + 3 - 531'% + 786",
B) T34 +2 - 6317 + 38957,
) 1743% —3 - 135'9 + 4. 47™,
(Omsent:
a) 2 (1536™" oxasaueaercs na 6, 355°%° — na 5, 121°° — ya 1 v panuoe
YHCAO OKAHTHBALTCA A 6 ~5+1=2);
6) 9 (310™ oxanuueaeres ua 0, 531" —ua 1, 3 - 531" —ua 3, 786™
Ha 6 H ZAHHOS YHCNO CxanTHeacTca Ha 0 + 3 + 6=9); .
B) 7 (734" oxanvmpaerce wa 4, 631" —na 1,2 - 631°™ — jya 2,
—Ha | ¥ fannoe YHENO ORAHYHBACTCH Ha 4 +2 4+ 1 =
r)sgm“' oxaimBaeTca Ha 7, 135" —na 5,3 135 —pa 5, 647" -
3 9,4 - 647'™ — na 6 » naHEOE TMLNIO OKANTHBAETCA HA 7 — 5+ 6 =8).)
4, Onpeaenure, ABNASTCA AH YHCI0 MPOCTHM HAH COCTABHBIM:
a) 537" 3, 6) 7357 —1; 8) 736> — 1;
r) 846'" - ¢; n) 537" - 389'%, ¢) 746*2 - 371,
{Omaenr: BCE YMCNa COCTABHBIE.)

VI Monzeacnne HTOrOB ypoxs

Ypoxn 45-46. Bosseaenne B crencHb HPONIBEACHEY N CTEHCHR

Hmnmmmﬁmnommnmnmnwbnpoummqn-
COJI H CTEMICHR YHCAD.

Xon ypoka
L. Coolmenwe TeMLl B AN YPOKa

I1. MonTopenme B 3aKpPeEICHIe NPOHACHROTe MATEPAANS

1. OreeTil Ha BONPOCH RO AoMAMHCMY 3aA8HHI0 (pastop HEPEENHWX
Anav).

2. KouTpons yepoeHns Marepuana (nHCeMeHHEI onpoc).

Bapuant 1
1} Chopmyaupyiire cnopaMn H HaTHIOATE CBOHCTED YMHOKCHHE CTene-
HE#H ¢ OAHHAKOBBIMM OCHOBAHHAMM. .
2) BHNOAHHTE SCHCTBHA CO CTENCHAME:
B) 35 . 313 :316; 6) 35 .3l3 :3l6; B) aﬁ a9

e
Bapmaur 2
1) CoopmynHpyiire CHOBAMH H HANHIDUTE cBocTRA YMHOMEHNN cTele-
HCH ¢ OMMAAKORLIMM OCHOBAHAAMM.
2) BoinonuHTe REHACTBHA CO CTENESHAME!

a) 4°.42:4% 6)a -a:a’; 8)
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II1. Hsysenne ROBOTO MATEPHANA
l'lpn PO3BEAEHHH B CTCHCHS IPOHIBEACHEE HHCeA KANKIOS THUIO BO3-
BAAMTCE B 3TY CTeRcHD H PEIYALTATAM IRPEMESANITCH, TO CCTh

(a-5)" =a"-b" (au b— mobsie yucha, n — HATYPaNILHOE YHCIO).

Io onpezenesmio crenern sanumen: (a-5) =(a-b)(a -bv)-...-(a -3).

Crpynnuposas OTASNLHO MHOXHATENH ¢ H b, monyuaem:
(a-b)a -b')-...-(a-b}=(a-a-a)-(b-b-b) .

Heronsayn oﬁpeaene:memnem:, samumes: (a-a-a)-(b-b-b)=a"-b".
T

Chenovareasno, aoxasano ceolicrso (a-b)' =a"-b". Pmymeercs, o
CBOHiCTBO MOXHO HCTIONL30BATE NPH YMACKEHHE MOGOT0 HHCAZ MHOXHTENCH,

Hpuuep 1
) 6 =(2:3 =23 6) 60°=(3-4-5 =3".4*.5%
8) (a-0)' =a*-5"; 0 (2-x-y-2) =22y -2 =827 y*. 2.

IIpH Be3BERCHAN CTENCHH TRCIA B CTCRCER OCHOBAHNEG OCTRCTCN TeM
e, 8 ASKASATCAH CTentHM NepeMMONAlOTCs, 170 ecTh (a*) =a™ (a -
noBoe MHCNO, A H 7 — HATYPANLHEE yncna). 1o onpeneneHnio crencki 3a-
mamem: (a”)" =g".a"-....a” . Tlo ceolicTsy crenean 3o BHpakeHne pap-

HO: g”-a"-...-a" = g™ = g™,

Hrax, noxssano ceolicreo (a")" =a™.
flpumep 2
a) (2°y =2"%=2% 6) () =x"*=x".

Pasymeerca, paccMoTpensnie ceolicTpa cTeneHedi MOXKHO HCMONL30BATD
BMEOCTE ¢ APYTEME CROHCTRAME.

Hipumep 3
8) (-3 = (D (Y =245 .38 =29 3%,
6) (al_bl)‘-=(a2)4.(63)‘=au.bu=as_b]2;
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9 a-b 2__(4')2'(b3)’_a"’ -b"zzaz-b"

c )] @y &2 ¢’
@) @) P S s ns s
C @O S s e Ve

IV. 3ananuse Ha ypoxe
M 438 (a, &, x); 440 (a, O); 441; 442; 444 (a, T); 446 (a, ¢); 448 (a, 6);
450 (a); 452 (6); 454; 455 (a, n); 456 (3, 6, B); 458 (2, 6).

V. KonTpoasHMe BORpocH
- Hanumnre ceolicTa BOZBENCHNS B CTENCHE NPCHIBENIEHHA H CTENICHH.

— Chopmynupylite chopaMy crolcTBa BOIBCACHHE B CTENCHE NPOMIBCAC-
HHA H CTCTIEHH.

V1. 3apanne 5y J0M

Ne 438 (6, B, 3); 440 (8, 1); 443; 444 (G, B, e); 446 (B, x); 448 (8, 1);
450 (6); 452 (B);, 453; 455 (6, 8); 456 (1, A); 458 (B, ).

0

VIL Teopaecxue 3ansnns
T " g syruasey
> (1 15°)5;
:) (6%;))2: : (613%°%; 51 n“-m)‘;
n) (-316)" u (-316)%; &) (-316* u (-316)°.
2. CpasHHTE BAHHbIE YHCIIA:
a) (@) n (305 6) (39" n (2’
8) (3%° u (25 N Y u (@)Y
1) (39'® u 4)'®.
3. Onpeasnnre nocneaRION WGPy THCHA:
a) (193%’; 6) 397%%
8) (124")"; n(12Y.
4. Ynpocrate

BHIPAKCHHE
a)2+2+22+2% ¢ 42,
6)2|4+ 2" + 215 + 2]5 +..4 234.

2) 2" (aamersre: 2 + 2= 2% 2 + 2% = 2° u Tax mAnee no nocaemHETO
ClIACAEMOTO);
6) 2% (samersre: 2" + 21 =221 = 2% 2" 4 21 = 2% 4 ax Aance A0
NOGACAHEND GATAEMOTO).)
5. Buiuncanre: '
aAED 1P DY SN 1R+ L+ (DR
(Omeeny:
a)-1;
6) 0 (3ameTnTe: 25 cTeneHeil ¢ HEMCTHEIMH NOKAZATENAMH CTENEHH H
25 crencHell ¢ YETHRIMH NOKAIATEANME CTETICHH).)
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6. Pemnnte ypasseune: .
2) 2* =64; 6)3-*=381; p)2*-2*"=16;
)33 =27; x) @) =81; e) 2}y '=512.
(Omeem: ) x=6;6)x=9%p)x=8; Nx=1;A)x=3.)

VIIL INoapeacHME RTOMOB YPOKA

§ 7. OaHouNeHbl

Vpok 47. OnHO'LIeH ¥ €r0 CTARASPTHLIE BEA

Iferu; 03AKOMHTL ¢ MOHATHCM OAHOWICHA, €FO CTAHAADPTHHIM BRAOM,
ONPEASARTE CTONEHE OAHOUNCHR, BHYHCTHTS JHATCHNC OAHOWICHA,
Xox ypoxa
I, CoolGuuenne TeMEL ¥ IEAR YPOKR
IL IloBTopenne-n 3axpenienne npolineHNOro MaTepuaIa
1. OreeTnl Ha sonpOCH N0 AOMAMIHEMY SampHHIO {pazbop HepemerubX

3ana4).
2. Kourpone yceoenna Marcpuana (camocTosrennhas pabora).

Bapuanr 1
BrnosxHTe aeficTEHA CO CTERCHAMY:
1) 3a’b); 2) (aa’»’b)’;
2, w242, (@) -(a'y o
3) ™2, O
Bapmaur 2
BuinonuuTte AciicTEHA CO CTENCHAMMN:
1) @B 2) (@B’
3 w33, @y @y -a*
3) (‘tzl- I.+ )Jv ‘) (ag)‘.qj.az .
II1. HiyueuHe NOROTO MATEPHAIA

AnreObpanuecxoe BLIpRRCENE, COCTOAIC: B3 NPORIBENCHNN THCIOBLIX
H GyKRemBEMX MECKETeReH WK HX cTenetedi, HAXWRACTC OANOYACHOM.

Hpunep 1
a) Bupamerme —30°5°c® H —7ab(-0,5¢%)ab’ suanioTca opHownenam,

TAK KAK COCTOAT TONBKO K3 MPOMIBENCHUH YHCAOBLIX H OYKBEHHEX MHOXH-
Tenei 1 X crencueil.
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G) Bupaxenne %-b’c‘ TaKKe ABAKCTCR OMHOMACHOM, TAK KAK MOXCT
HuTs 3aMHCAHO B BHAE -;--abzc‘ H TOXE COCTOHT TOJBKO H3 NPOH3BEACHHA

YHUCAOBOr0 MHOXKHTCNA % K GYKBeHHIX MHOXHTCNSH B COOTBETCTBYIOMIHX

crencuax: a,b?, c*.

B) Bupaxenne a°—b> He ARACTCA OBHOMIEHOM, TAK KAK COAEPWKHT
ONEPALIMIO BLIHTAHHA Bhipmxennii @ u b,

r) Bupaxenne @ :b—ab’ Tane ue ABNSETCE OMHOUACHOM, THK KaK CO-
AEPKHT OTICPALIRIO AENCHUA BHIPAXEHHi a° W b, U ONCPALHIO BHUHTaHWIE
swpaxennil a’:b u a-H.

Baumu,mmmnmuucmmmme-
HAMM.

IMpusecp 2

Bupakenna 7,3; (=5,1)% x; y* — onmouncsis,

CrannaprasiM sna0M OJHOWICHA HASLIBACTCA TAKAN €10 Gopma, npn
koTopoit DepPBLIM COMHOENTENEM ABIACTCA THCA0BO MuoRHTeR, 8 ByK-
BEHHBLIC MHOCKHTCIN PACTIONOACHE B AJIGABHTROM NMOPHKE H HMEIOT CO-
oTBeTCTRYIOUME Nokazatend cremenu. Tlpu 3ToM uHcaoBol MEOEMTENL
HasLBASTCA KOWMDANNCHATOM OLHOMNICHA,

Hpurep 3

a) xoodduumenT onnounena 3a’h’ panen 3;

6) xoodipuuent oounena —6,8x°2* pasex —6,8;

5) keodpumenT onHouRena a’h’ pasen 1;

r) ko3dxpHuRMENT OnpouNCHa —a’be pased -1,

Hpurep 4

Crannapmiuit Bug ompownena A=3-a’b-(4-a°bc)-(~0,125-abc’) ecvw ompio-
unen 1,5-a%(b-b*-b)c-c’)=15-a"b"c", TaK Kax BLIMONHMEB yMHONEHHE B JAl-
HOM ommsounese, nonyuns: A=(-3-4-(-0,125))-(a*-a’*-a)-(b-b* -b)-(c-*)=
=1,5-a*-b* ',

Tipn 3ToM MHORHTENS 1,5 BasueaoT koaddnupenToM omounesa. 3ave-

THM, 4T0 N0Gas apyrags GopMa OARONAEHA HE ABNACTCA €r0 CTAHAAPTHLIM
BHAOM: )

a) A=1,5-b*¢*-c*, Tax KaKx MHOXHTENH @, b, ¢ pPACTOIONKEHN He B AJl-
dasniom nopanxe,
6 Anrefpa, 7 xa.
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6) A=g*-b*-c*1,5, TaK KaK uncnOBO MICKUTENL 1,5 HAXOAHTCA HE Ha
1ICPBOM MCCTC,

B) A=15-a%-a* b"-c*, vax xax He nepeMHOXEHH BRIpXCHHA a® W a*.

MoXHO HPOBECTH HEKOTOPYIO ANANOIMIC MEXKAY CTAHAADTHBLIM BHAOM
OABOUNEHA H PATACKEHHEM YHCAA HA NPOCTHIC MHOXHTENH: & OGOHX Cilyuasx
KIKALIE MHOEBTENL J0MKCH PACTIONAraThes CYPOTO HA CBOEM MecTe,

Crenennio OHOUICHA HAILIRACTCY CYMMa MOKa3aTeRcH crenencii peex
BXOBALIKMX B HEFO NepeMennbIx. ECIM OAHOMIEH HE COACPIKHT NCPCMCHHBIX
{T0 cCTH ABAACTCH YHCNOM), TO €N0 CTENCHb CUHTAIOT PABHOMH 1YJLIO.

Hpunep §

a) Crenenn oanounenos 3,1; —% ; 4 paBHa HYmO;

6) crenens opnounenos 3ab’c’; —-2x%; g(x y- :z)2 = g x*y*z* pasna 6;
B) cTeneHs ofoMiicHoB 2,44’ ; ~3,7a°h ; —6,4a’b°cd® papHa 8.

IV. 3ananue na ypoxe
Brunonkwe yupaicuenuna: Ne 463 (6, », 1, 3% 464 (8, v, n); 465 (a, 6, r);
466 (a, 6, B); 467 (a, r); 469 (a); 471; 473 (6, 1, ).

V. Kortpopubnie BORpocs

- Kakoc BpakeHue askBaeTea oaHoMncHoM? MpHBEAUTE NpHMEpIL.

— Kakan dopma ou1104)1eHa HA3HIBACTCA CTAHAAPTHLIM BHIOM OftHOMNEHAT
MNpusenure npHMeptl.

— Uro nasmBactes KOOGPHIHCHTOM oanorena?
Kak onpencant. crenens opounena?

VL. 3apasse na gom
Bunonuutt ynpamuenus: Ne 463 (a, a, e, x); 464 (a, 6); 465 (8, A, c);
466 (r, n, c); 467 (6, B); 469 (6); 470; 472; 473 (a, B, 2).

VIL NMoaseseHne HTOTOE YPOKA

¥Ypokn 48—49. YMuomkenue o1HOWICHOB,
Bo3eenenne oxuOWICAa B CTENCHDL

Llens: paIBHTL HAPLIKH YMHOMXKEHHA 1 BOBSEAEIMA OLHOWICHOB B CTEHCHD.
Xoxa ypoka
L. CooGuieHue TeMbl H BeRY ypoica

IL MosTopenne n 3AKPEIICHNE NPOHACHHOTC MATEPpHANA
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1. OTBeTH Ha BOMIPOCH TIO AOMAMIHCMY 3aaaHMI0 (Pa3bop HEPEIECHHBIX
3aa44). :

2, Kontpone yceocHMs MATCpHaNa (IHCHMCHHLIH onpoc).

Bapnant 1

1) Kaxot BupaxeHHe HAWBAETCA ofuouncHom? Kax onpemenuts cre-
MNeHb OJHOMIEeHA?

2) MpHeeapTe ORHOWIEH K CTANAAPTHOMY BUay: 9a°b{(~2,5a°b* )%

3) Onpeaeanre crenens oatouaeHa —6a’h’ u wadiauTe ero anavenne npn
a=2nb=3.

BapuanTt 2
1) Kakan ¢opma oaHOMNIEHA HAZHBIBRETCA CTAHAAPTHHIM BHAOM OAHOMIE-
na? Yro nazupacrea koodpuuneHTOM OaHOUNEHA?

2) lpuBeanTe OMHOWICH K CTaUAAPTHOMY BALY: 7a°b*(~1,54°0)a’.

3) OnpeaennTe creneus oqnounena —82°h’ H naliamTe ¢ro sHAYCHHE NpH
a=3 ub=2.

IEL H3zyyeune HOBONO MATEPHALS
n])ll YMHOKEHNH OOHOMACHOR H BO3BEACHHN ONHOMICHA B CTeNeHb HC-

noaezyores eoolicrea eremeneil. [Ipu JTOM ROTYURETCR GAHO'ENCH, KOTO-
phiit 00H%10 3ANHCHBAIOT B CTAHJAPTHOM BRAS,

fTpunmep 1
YMuonuM onHounens: 4 =2,3ab’c » B=-0,2a’bc".

Haéinem nponzsenenme opmounctos A ¥ B. [lepemHOMHM “MchoBble
MHOKHTECAH M CTCACHHM ¢ OAHHAKOBHIMM OcHOBaHMAMH. [Tounyuacm:

A:B=23ab’c-(-0,2a°bc*) = 2,3(-0,2)- (a-2°)- (" - b)-(c-¢*) = —0,46a"b°c".

Mpumep 2
Yuuoxum oxnounenn 4=0,3¢°k, B=2abc* n C =3ab’c".
Haiiaem npouspeaeHie ogrouneHoB A, B u C. Henoansya csoifcrpa
crenceli, nonyuaes: A-B-C=(0,3a'h)-(2abc?)-(3ab’c*) =
=(0,3-2-.‘,’ﬁ)-(a’-a-a)-(«‘rb-a!a’)—(c:I «¢')=1,8a"pc",

Hipamep 3
BoseeneM B nSTYI0 cTeneRs cawowien A =2ab’c’. Monyuaem:
A =(2ab’?y =2 .a°(B*) - (c*) =32a"D"cM.
3anwcs OAHONICHE B CTAHAAPTHOM BHAE, KAK MPABIIO, IOSBOMIACT MPOLLE
BHIYHCIIATD 60 SHAYEHHE, SCHA H3BECTHLI 3HAYCHHS GYKB, BXOAAIHX B HENO.

Tlpy 310M HCTIOAB3YETCA YKHOKENHE OHOLICHOS # BOBBEAEHHE OHONNEHOB
B CTETCHB.
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Mpurep 4
Buiuucnuvs 3uaucine opnounens A=2abc-(bc)’ -a,ccnma=3,b= %,
¢ = 2. Ecnn cpasy NOACTABAATL SHAYECHHN NEPEMEHHBIX 4, b, ¢ B agHOWICH A,
T0 NONYMUM AOCTATOMHO TPOMO3AKOE Bpakenue A =2-3 .%.2.(%.2)2.3,

MosToMy cHayana 3amumeM ONHCMNEH A B CTAHAAPTHOM BHAE:
A=2(a* a) (b-b))-(c-c*)=22°¢° =2(abc)3. Tenieps MOXHO DOA-

3
CTABNTS 3HAYEHNHA 4, b, ¢: A= 2-[3‘%-2] =2.3'=2.27=54,

B pane cayuacs ne NPHBEIA OJHOUNICHA K CTAHAAPTHOMY BHILY, HRIHTH €ro
IHAYEHHUE HEBOIMORHO, TAK KAK MIBECTHE THIL OTIPEACIcHHLIC KOMOHHALMU
MEPEMCHHDIX, HO HE CAME NEpEMEHsbie.

Hpusep 5
Bruucnume saauchne omnowiena A =0,5a°b’c*(ac)’, eam a-b-c=1,
a-¢’ =2, B OTAHYHE OT NPCAMEYIHSIO NPHMCPA JICCH JI8XE HENONATHO, ST0
MOMHO MOACTABMTL. [103TOMY DpHBEZEM OAHOWIEH K CTAHAAPTHOMY BHAY:
A=05-8-b-*-a" - .¢=05a"-a*)-b -(¢* - ¢)=0,5-a* b -¢*.
Tenept b 3TOM MHOTCMIEHE BLIJENHM Te KOMOUHALWH NepeMeHHIIX, KOTO-
poio ussecTint: A=0,5-0" - .¢* =0,5-0° -B - (a-*)=0,5(a-b-c) -(a-¢F).
Mocne 9TOrC MOXHO NOACTABMTL 3Mavenna a-b-c=1 n a-c*=2:
A=05-17.2=1,
OnHouNeRsl HaZWBAKTCA NOROOHEIME, ECNH OHH OTAHYAKTCA KO-
PUUNCHTOM HIH HHYEM HE OTIHSANTCS APYT OT APYTA.
Hpunep 6
a) OnHownenn ~0,3ab’c® w 2ab’c’ nopoGube, TAK KaK OTAHYAIOTCA
Tonbko koadpbrnsenTamn (-0,3) u 2.
6) Omsounenn —0,3ab’c® u ~0,3ab’c® nomoGHbie, TaK KaK OHW He OTIH-
4al0TCA APYT OT ApYra.
B) Oznounennt 2ab’c® n 34°h°c’ He apamioTca NOAOGHEIMH, TEK KaK OT-
NHYZIOTCA CTENEHAMK TIEPEMEHHON a2 a W a°.

IV. 3agaune Ha ypoKe
Ne 477 (a, 8, 2); 478 (6, 8); 480 (a, 6, 1); 481; 483 (a, 1, ¢); 484 (a, B, 2);
485 (6); 486 (a, 6); 488; 491 (a, 6, B, r); 492 (a, 6); 493 (a, B, n).

Y. Kontponsunie Bonpocst
— Kax yMHOWHTE ORHOSICHEI?
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- Kak p03seCcTH ORHOMAEH B HATYPANBHYIO CTefeHs?
— Kaxse OHOUICHE KEILBAIOTCA TOR0ONEIMAT

VL. 3apaame ma poM
e 477 (6, r); 478 (a, r); 480 (B, n, ¢); 482; 483 (6, B, n); 484 (G, 1, ¢);
485 (a); 486 (8, r); 487 (8, 1); 491 (7, €); 492 (8, N); 493 (6, 1, ).

VI1. llonsepenne HTOIOB ypoxa

Ypoxn 50-51. @yuxnnn y=x’ n y =2 1 ux rpaduxn
Lfens: paccMoTpeTs coolicTea dynkumr y =3 Wy =x° W HX TpaduxH.
Xon ypoxa
L Coolimenne TeME N HeAN YPoKa
IL MNosTopenne n smpen.uemlenpoﬁnm MaTepHaaa
I. OrneTnl Ha BONPOCH MO ROMAMIHEMY JamaHHIO (pazGop nepewensmIx

3anay).
2. KonTpont ycBoeHHS MaTepHana (niHchMenHEit onpoc).

Bapuant 1
1) YusoxbTe onsounenn 3x°y 3 —0,5x°y° u 2%,
2) Qanounen 2a°b’c BosseanTE B KBAAPAT H B KYD.
3) MNpeacranbre suipaxenne (-3a°b)-2a%h -(—0,5ad) B smge oamo-
"Wiea CTAHAAPTHOTO BHIA U OIPEHEIHTE €10 CTEMCHD.
Bapnanr 2
1) Yunomsre ofHounent 2x” ; 3x*y’ u —0,5x%)".
2) Onnounen 3ab’c’ posscamte 8 xBagpar H B xyG.
3) MNpencrasbre Bupaxenne (—2a°h°)*-3a’b*-(=0,5a°h) B pune omyo-
WIEHA CTAHAAPTHOTO BHAA H OTIPEACITHTE €0 CTENEHD,

11, H3yvenne HOBOrO MATEpEAAA
3aBMCHMOCTS ANCIAKH KBAAPATE S OT €10 CTOPOHE a (S = 4°), 3aBHCH~
MOCTL  KmHCTHYOCKOH sHCpruM E Tena maccolf m oT ero cxkopocrn

n{5=¥], 3aBHCHMOCTE RoTemancholl snepran £ npysuu, pacm-

" HyTOH Ha JAKY {E=¥],mt—mw¢¢mmenrynpyrmu NPYXHHLL

H TAK Zamee ONMHCHIBAIOTCA KBAApATNeH dymxumeli y=2x>. PacoMoTpum
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Tabanny suavennii Taxoll yHKIMH M Ha OCHOBAHHH €¢ NOCTPOMM rpadux
dyHxumnH.

([ x {-31-25{-2[-15|-1{-0510]05(|1]15]2]251]3
y|92i625{4]225]/1]025]0(025]1]225|4 162519

il o

X
32 4

Puc. 1.79

Tpapmk dynxumn y = x* HassivacTca mapaGonolt, O6cyaum coolicTna
Takod gyHxmHy:

1. Ofstacts onpesenenns $YHKUME — Bee 3paUennd X, Jelicraurens-
Ho, moboc YRCID X MONKHO BOSBECTH BO BTOPYIO CTENeHDb (B KBAAPAT).

2. Obaacrn 3uauenull gynxuun — Bee 3aavenns y 2 0, 1pu Bo3sene-
HUM B KBAAPAT MOGOro Ynchax x =0 nonyyaeM nonoxurensaoe yheno. Ipn
BO3BEACHHM B KBAZIPAT HYAA nonydae Hyab. [looToMy anavemns y 2 O u
rpaduk GpYHKUMH pacnonoeH Be HIXe ocn abemmcc.

3. Fpadux $ynKaMn BPOXOAHT HePes BATAN0 KOOPARHAT.

4. [IpoTHRONIONOANLIM JEATEHEEM X COOTBETCTBYET OJHO H TO ME 3RA-
wense , Tax kak (—x)° = x* npn moGom x. MooToMy rpadmk GyHKIpm cwm-
METPNUCH OTHOCHTEARHO OCH OPAMHAT. JaMETHM, YTO TAKHE QYHKIMH Ha-
LIBAIOTCA YeTHMIMN,

PaccMOTDHM Ky6HTeCKyI0 I9BRCAMOCTS § = X°, 3aBHCHMOCTE 0G1eMa V
Kyba oT ere cropoHn a (V = o), 2aBHcEMOCTS ofbema V Imapa oT ero pamHy-

ca R[ =%-3-R’], roe 7~ 3,14 ...) R TaK JANSE ARATIOTCH HMEHHO TAKHMHA

3aBHCHMOCTAMH. CocTapnM Talnuiy 3uavenuit yHiamu y = x* H WA OCHOBSA-
HHH CC NOCTPOUM rpadix.

x | -2 | -~-15 ] -1 0,5 0 0,5 1 1,5 2
y| 8]1-338]| -1 |-013] 0 0,13 1 338 8
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Puc. 1.80

Chcyaum ceoiicTea Takol hyHkuny:

1. Ofuracrs onpeacncnEs GYHKUKH ~ Bee Juasenus x. JelicTBHTenso,
MoBoC HHCNO X MOYKHO BOZBCCTH B TPETHIO CTCNEH: (B Ky6).

2. O6nacrs madennil pyHkusy — ece anavcnus y. Ilpn BospeneHuy B
KyD OTpHUATENBHOTO YHCHA MONYYaeM OTPHLATCABHOT MHCNO, MPH BO3BEAC-
HHMH HY/I — HY/b, MPH BO3BCACHHH NOJIOKHTEILHONC YHCTa — TOIOHTCb-
HOC YHCIO,

3. I'padure GYHKIMH NPOXOAHT MEPES NNYMMEC KOOPARHAT.

4, [IpoTHBONONOKHBIM 3HATTCHHAM X COOTBCTCTBYIOT I POTHEONOVIGOH-

uuie 3Eavenns y, Tak kak (-x) =(-1)'-* =-»* npu nobom x. MooTomy

rpaduK HyHKUNY CHMMETPRYECH OTHOCHTEALHO HAYAIA KOOPARMAT.
3ameTHm, 9TO Takne GYIKLAH HASKBAIOTCA HEMeTHLIMH.

IV. 3agaune Ha ypoKe
Buinomorrs ynpasunenna: Ne 501, 503, 506, 507, 509, 510 (6), 511 (a).

Y. Kontpoasupie BOnpocsl

— Hapucyitre ackus rpadwia gpyukmm y = x°.

— TlepenucimTe croiicTsa hynKuMn y = x°2,

~ Hapueyiire scicns rpaduxsa dyskimn y = x°.

- [Nepesucnire croiicTea dynunun p = x>,

- Hafire onpeaenchie uetsoll 1 HeueTHol Gynkuun.

YL 3apanue ua aom
BrinonHuTs ynpaxuenud: Ne 500, 502, 504, 505, 508, 510 (a), 511 (6).

VIL. Teopueckue 3aaaHuA

I. Hoabzysch rpadHKoM COOTRCTCTBYIOMHX GYHKIHIA, CPABHHTE yHCIA:
aL1’n23%; 6) (=2,1Y u2,1% B) (- 3,2Y u 1.4%
N (2,17 n(-1,2)% 1,8’ u1,8% ¢} 1,3’ a 1,7,

2. Cpeny npueepelnsix Gyskumii yKaxXuTe YeTHLIE H 1CUCTHLIC (YHK-
LMH;

a)y =’ 6)y=x"; B) y=|;
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) y=x|x; n y=x"|4d; e) y=x*
x) y=x; 3) y=x, u) y=2x+1;
X) y==3x+4; n y=-Tx.

(Omeenr; uernie dyuxagin — a), ), 1), ¢); veverssie hyuxipin — 6), r),
), 3), 1)}
" ; Socrpoﬁ're rpairs GyHKUMH:

8) y=-x"; 6) y=-x"; B) y=x'-1;

Ny=x+2 8 y=(x-1% e) y=(x+1)";

®) y=x-l; 3) y=|4; M) y=ﬁ;

K) y=£; ) .v=x’+lfl; M) y=f~H-
& x x

Cpean nocrpoennsix GyHkupuil yraxvTe YeTHHIC H HeueTHbie GyHKIun.
VIIL. IMonpeacnne HTOrOR YPOKka

§ 8. AGCONIOTHaA U OTHOCUTE/IbHAA NOTPEWHOCTU

¥Ypox 52. AGcooTnas NOrpemIHoOCTh

Heas: 03HAKOMHTHCA € oHATHEM aficomoTHOH NOTPENIROCTH H € €C Bbi-
uHCHeHHEM.

Xoa ypoxa
1. Coolinense TeMbI H LEIW YPOKa
1L TlosTopenne H 3aXpensenue NPOiiACHAONC MSTEPHANA
1. OreeTnl HA BONPOCH 1O AoMamteMy 3afaHnio (pastop HepeweHbx

3a1a9).
2. Kontpanb YCBoHRA MaTepuana (MECEMEHHSIE 0Npoc).

Bapuant {
1) TTEpEHHTINTS OCHOBHLIC CBOHCTRA QYHKIME ¥ = X",
2) Moctpoiire rpaduka Gyrximii:
a) y=(x-1)’; 6) y=x* +1.

Bapuaur 2
1) MNMepesncnuTe ocHoBHLIE cBolicTra PyHKIM y=.1’.



Ypou 52 AGcomomias noapeimocms 169

2) Nocrpoiire rpadaxw dynxupii:

a) y=(x-l-l)3; 6) y=x* -1,
1. HayicBHE HOBOTO MATEDHAIA
Mpuncp 1

To rpaduxy dymawmn y=x" paliacM OpH x = 2,5 NpHGAHIMTENLHOE
3uaticHne QyRKURN y = 6,2. B To e apena o dopuynic ¥ =x° MOXKHO Hail-
™ B TouHoS smaueine GyHKIUN Y, = 2,5" =625 . PasHocTs TOuHOMO , W
NpUOAIDKCHHOTO  3HAYCHHIT paBHa Ay =), —¥=6,25-6,2=0,05, Opnako
MOXET OKASATLCH, STO TOuHOC 3uawenne Oyaer McHbie npHOMINKCHHOTO,
Torza pasHOCTL TOHHOMO H NPHOTHXCHHOIO 3HAUeHH OYZET oTpHUATENL-
Hoii. [Toaromy yA0GHO PACCMATPHBATE HE CAMY Pa3HOCTD, 8 €6 MOAYAL, ITOT
MOAY/Nb PastHOCTH HaswbpateT afcomoeTHoll norpemuoctnio. B ganHoM cay-
4ac afCOMOTHAA NOIPeUIHOCTL NPpUGAUXKCHAOTO 3HaueHun 6,2 paena 0,05.

AtconmoTuoii morpemuocTLI0 Ay NPHOAHACHHON) 3HAMEHHA HA3LIBACT-

* CA MOAYE PASHOCTR TOUHOTG ¥, H npuGimeensoro y mauennii, Te ecTh
Ay =|.)’o -.VI .

Ha npaxTike TOUHO NIMEPHTSL M100YI0 BEANIHNY: BEC, ITHHY, CKOPOCTL
H TAK panee seno3moxno. [loaromy naliTi 26COMOTHYIO NONPEIIHOCTD NIPH-
GNUKEHHOTO SHAMEHHA HEJIB3N, TAK KAK HEH3BCCTHO TOMHOS 3HAYCHHE BOAM-
YKHbL.

fipusmep 2

[Mpst y3MepeHHH ARUHE Gpyca ¢ NOMOMBIO PYNCTRE (C CAHTHMETPOBEIMH
AencHHAMH) nosyuns MprGAMKenHOe 3HauCHES ¥ & 218 oM. Tounoe 3Have-
Hue ¥, ANHHE HenzsectHO, Toaromy alcomoTHylo norpewmiHocTs npHOAK-
ACHHORO 3HAYEHHs HaliTH HeMb3d, B TawMx CIyuasx BAKHO YKa3ATH TaKoe
ukcno, Gonblize KoToporo abcomoTHas morpeiHocTs GMTh He MoweT. Tax
KaK Ueia Aenesua pynetsu 1 cu, To abconioran norpemnocTs npubnioxen-
HOrO 3uaveHNa y =~ 218 e Gonuine 1, T0 eots |y, —218{<1 wmn Ay<i.B
TAKHX CAYYAAX TOBOPAT, YTO YHCHO 218 ecTh npHOMIKeHHOS 3HAYCHUE JIN-
He Gpyca (B CAHTUMSTPAX) ¢ TOMHOCTHIO A0 1.

Ecnn y=y, n aGconioTHas NOrpemHoCTs 3TON0 NPHOMIKEHHONO 3HaYe-
HHA He MPESBOCXOAHT SHCNA A, TO u#che y HasuBaloT NpRbaMxennLIM 368
YemNHEM IRCHS ¥, ¢ To9R0CTRIO &, TlmyT y = y, ¢ TOWIOCTHIO A0 A.

ToqHOCTE NPHONIGKEHNOTO JHAYCHHE 3ABACAT OT MHOMHX npuunH, B va-

CTHOCTH, ecNH NPHONIKEHROES 3HAYEHNE HAHACHO B NIPOLIOCCE HIMEPCHHA, TO
€70 TOUHOCTS 3ABHCHT OT HIMEPHTENBHOTO Nprbopa.
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Hanpxuep, ucua acnesns wxonshoit nixeifkn 0,1 oM. Hoeromy ¢ ee no-
MOMIGI) MOWHO H3MEpATL INAMHE ¢ TowHOCTHIO Jo 0,1 oM. Liena aenenns
PYRETKH | CM 1 ¢ £ NOMOUIBEK) MONHO MEPHTL ATHHE © TOYHOCTLIO A0 | M.

Tpn oxpyrneHun fecamvunbx apoGeli Ao NECATEIX, COTHIX, THCAYHWX H
TaK Aance HAXOAMM UX NPHOMIDKCHNEE FHAYCHNA ¢ TOYHOCTHIO Ao 0,1; 0,01;
0,001 u Tax nanee.

flpuncep 3

Uncno 3,723 oxpyranm:

a) A0 cotiX ¥ noayyuM 3,72, Yrcno 3,72 senserca npriUnnKeHnsM 3Ha-
yenxem yucna 3,723 ¢ rouncetsio ao 0,01, AGconioTHan norpemwHoOCTs 3100
npHGARACHROTO 3HaucHNna |3,723 — 3,72| = 0,003} = 0,003 < 0,01;

6) 20 AecATHIX K nonyuHM 3,7. Uncno 3,7 apnsercs npubnmKeHnuIM 3Ha-
ueHneM uHcas 3,723 ¢ Tounoctrio Ao 0,1. AGCOMOTHAR NOTPEIIHOCTS TOTO
npubaIKeHHONo sHatuenus |3,723 - 3,7) = 0,023 = 0,023 < 0,1 u Tax nanee,

1V. 3axanue Ha Ypoxe
Ne 520; 521; 524; 526; 528.

Y. KonTpoannbie BONpocH
= Yo HasuBaetca aficomoTHON NOrpeinHoCTLI0 NPHOJMKENHOIO 3HANS-

HHA?
= Yro sasmsaeTca NPROIIGRCHHAIM 3HAYCHHEM YRCTA?
~ TouHocTs NpH OKPYFREHMH AecATHYHEIX Apobeii?

VL. 3apanne na foM
MNe 519; 522 (a, B); 523; 525; 527; 529.

VII. llonseaenHe ATONOD YPORA

VYpox 53. OrnocHTEILEAS HOrPeIIHOCTD

Iens: 03HAKOMHTBCA € NMOHATHEM OTHOCHTENBHOH NOrpelIROCTH H ¢6
BuIMHCICIIHEM

Xon ypoxa
L Coolimenne TeMbl H Heny Ypoka
II. OCHOBHEIC IOHATHS
Ilpumep 1

TIps n3MepennH ¢ noMombic nHHeitkn (¢ nesoil AencHua 1 oM} ARHYH
nacTuka /,, ANHAL nesana £, W ATHHBE KoMHathl f, naum [ 3, 1, =18 n

I, #513 (B cantumerpax). AGcOMOTHAS NOrPEMIHOCTE KANJAOTO H3MEPEHHA
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e Gonee 1 em. Omuako 1 cOCTARNACT CYLLECTBEHMYIO YacTb YHeAa [, neyro-

MY H3IMCDCHME ANMHE ACTUKA MOXHO NMPHIHATH OMEHbL HETOUNLIM. Ta x¢
BECNMMIHA | COCTABANCT HC OYEHD CYLECTBCHHYID MHCNA Iz » TIOITOMY HIMC-

PCHHC AUTIEIG! IIEHANA MOXHO CHRTATL pHeMaeMbiM. Hakoneu, Ta xe sonu-
ynHa | COCTARARCT HHUTOXKIIYIO YacTb 4KcHa /. MOXHO NpH3HATL H3Mepe-

HHC JNTHHB KOMHETH TOMEbIM,

H3 npumMepa BHANHO, YTO BN XapPaKTEPHCTHKH TOUHOCTH H3Mepelni 3ua-
HHA a0COMOTHOH MOrPeInOcTH MANO. BaxkupM ABNKETCH COOTHOIICHHE Me-
*ay aGconTHON NOIPCWHOCTHIC HIMCPCHHA H H3IMEPAEMOH BENHMHHOM.
TMosToMy IR GLEIIKH KR'IECTBA WIMEPLIBA HCNONLIYCTCH OTHOCHTRALHAS
HOTPERIHOCTE NPHOIMCHHOrO 3HAYCHNA,

OTrHOCHTENLHOH ROTPEUINOCTEIO NPHOAHXCHHOTO 3HAYCHHA HA3LIBASTCA
OTHOIIEHHE RGCOMOTHON NOTPEIBHOCTH K MOTYMQ NPHOMIHECHHOTO JHA-
qeans. OTHOCHTEALHYI0 TIOTPCUIHOCTS IPHHATO BLIPAKATL & NPOREHTAX.

TTpumep 2

Oxpyrnum ancno 24,7 no nenwx 1 noayyum 25. Halizem abGconorHyio
NOMPENIHOCTS NPHEMNKEHHOrO 3HaveHna 24,7 — 25 = - 0,3 — 0,3 1 oTHOCH-

TEABHYI0 NOrPEIHOCTE NPHETMAEHHOIO JHAYEHHS % =0,012=1,2%.

ITp pasnmIHLIX HIMEPEHHAX Mbl HAXOAHM HPHOAHKCHHOE SHAYEHHC Be-
NHYUHL (He 3HAA ero TOMHOTO 3HaucHus). TTosToMy He YAaeTCH BSIMHCAHTL
A6CONIOTHYIO H OTHOCHTENLHYID NOIPELLNOCTH NPHGAHKENHOTO 3RANCHIA. B
TAKHX CRYYEAX OrPaHHYHBAIOTCE OLEHKOH OTHOCHTENLHOM 1IOrPELIIOCTH.

Hipumep 3
Beptemca x neppoMy npHMcpy. Tak Kak NpH CACTAHHbIX HIMEpEHHAX a6co-

DIOTHAA NOMPEUHOCTE He Gosiee 1, TO ANA OUENOK OTHOCHTEIILHOH ROrPELHHOCTH
IPHMEM, O alCOIMIOTHAR NOTPEIIHOCTE MAKCHMAaNkHE (TO ecth pasna 1). Haii-

JeM OTHOCHTENLIBIE MOTPEIHOCTH H3Mepennil: nepsoro -- 1%0.33w33%,

BTOPOTe — -asO 5625,6%, W TpeTLEro — mzoooz»o 2% . Peanbhnie

OTHOCHTCALHEIC TIOTPCIHHOCTH HE MOTYT MPEBLIATH HANACHHLIC BCAHYHHEL
Topopar, uTC B NEpBOM Clyuae HIMEPEHIHE BHIIOJEENO ¢ omocHTenuholl no-
MPEUIHOCTEIO N0 33 Y0, BO BTOPOM CyHac — ¢ OTHOCHTSALHOH NMOrPELLHOCTLIO A0
5,6 % M B TPCTHCM CAYHAE — & OTHOCHTENLHOH norpcumocmonoo,z%.

[11. 3apanne na ypoxe
Ne 534 (6, B), 536; 538; 541; 542.

IV. Kontponnsble BONPoch
~ UTo Ha3bIBACTCA OTHOCHTEALHOH ROTPESIEHOCTEIY Rpibmixeono 3ma-
HeHAR?
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- Kax ONCHHTE OTHOCHTENBHYIO NorpeiiHocTs? [IpHBEnATE NPHMEPDL.

V. 3ansnne Ha 20M
e 534 (a, r); 535; 537, 539; 540.

V1. logpenenne HTONOR Ypoxa

Ypoxn 54-55. KonTpoabuan paGora N 4
no TeMe «CTeneHb ¢ HATYPAILHLIM NOKAIATEIEM)

Kourponstas pafiota COCTaRNEHA B MICCTH BapuaHTax (BapHaMTH 1, 2 —
caMble TPOCTHIE; BADHAHTH 5, 6 — camue croxmbie). CTeneHb CIOXHOCTH
MCHREETCH HE CIIHIIKOM pelaxo. IToaToMy MOAHO PEKOMEHIORATE CReAYIouM
xpuTepuili OLCHKM: IIPH PEIICHHH BAPHAHTOB 1, 2 onenka 3 craBHIca 3a o~
Obic TPH PEIICHHBIE 3A/AAYM, OLCHKA 4 — 3a YSTHPE 3ANAMH H OlleHKa S — 33
nate 3amay. Oapa 3a8aYa JAST MKOISHUKaM HEKOTOPYIO ceroBoay snGopa,
Tipu Tex xe xpHTEpURX ONEHXM 32 pemenne papHanTos 3, 4 nobapnserca K
HaGpanHpM Gannam sononsuTensio 0,5 Gaung; 5a peulenne bapHaHTOR 5, 6 ~
BononHuTensHo — 1,0 Ganna (To ecTh OLEHKA 5 cTABHTCA Yaie 338 4 3a8aun).
Bee 3aaauM B BApHAHTE NPHMEPHO PaBHOLCHHH, MoxeT GHITh HECKONEKO
TAXKCNEES 3aRaK 5, 6.

[lepen nposesennem xoHTpOnsHoit paboTel ywawuxesa uenecoofpazno
O3UAKOMMTD ¢ KPHTEPHAMH OLICHKH M pasHolt CROXKHOCTHO BApHAHTOB. Boi-
Gop BapuaHTOR MOMEr OHITL OCYINECTRNCH YYHTSNSM MM TpeaOCTaBnen
yuauHMca (B 2T0M CIYde NPEANOIAracTCA HANAYHE KONAPOBANEHOH TexHu-
K B WKONG W M30LITOUROC KOoMMuecTso 3afaHuil pafornl). Tlocne ypoxa-
pazbopa KOHTPONLHOH peilleHRC BCCX 3A0aY MIECTH BAPHAHTOB MOXET ObiTe
BLIBEUICHO WA CTCHAS.

Bapuany I
i. iana pywxuma y =x° +2 . Cocrapbre Tabmury snavennii Gpyrkuun »
npomexyrke —2<x<2 cmaro™ 0,5 n noctpoiire rpadux dyrxuHn.
2. BuinonRHTE ACHCTBHA:
a) a-a 6) a’:a";
8) (a*)'; 1) (a*-b)".
3. 3anHHTe OAHOMACH B CTAHAADTHOM BHAE:
8) 3-#y- 2 (2-2.3*-x);
6) 4-8°-b*-c*):(-8-a" - -b").
4. Yncno 19,7 oxpyrnnre ao neaux. Hailgire aGconioTEy0 B OTHOCH-

TENLHYIK NOTPEIHOCTH MPHGMIDKEHHOTO SHANCHRA,
5. PeitNTe ypaBHeHHS:
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7 2"16 _
a)F F—IT 6)——
6.ﬂoxm1e,mqnc.n010’" 4mmm3.

Bapuanr H

1. Hana pyukuns y=1-x*. Cocrapere Tabnuuy snauenuit dyHkums s

npomexyTke ~2<x<2 ¢ waroM 0,5 n nocTpoitre rpaduk Qysxumn.

2. Bunomure aciictona:
a) a*-a’; 6) a’:a%;
8) (a'); n (@ -b*).

3. 3amuuonTe ORHOYNEH B CTAHAAPTHOM BHIE:
2) 5:xt oy 22 (<3 y-x-2°),
6) -8-a" b -¢*:(-2-2°-c-B*).

4, Yucao 20,3 oxpyrmwre no ueanix. Haligure aGcomoTHyio ¥ oTHOCH-

TENLHYIO NOTPCIIHOCTH NPRGAHAXCHHOTO 3HATCHHA.
5. Pettinte YpapHEeHHA:

a)‘z i: 23 6)—22',32=
ﬁnomrm,mqucuow"’-?mxmna&
Bapaanr 11

1. Jlana gynxuns y =x* ~2x. Cocrasrre Tabauiy 3uauennit gymxuny s

npomexyTke =1 <x<3 ¢ uarom 0,5 n nocrpoiire rpadmx pynxumm.
2, BunOIHHTE ACHCTBHA:

a) 3¢ -54° - 2a*; 6) a':a%
53 a2y, a’b-(ab’y’
8) (@’) (@)% R T

3, 3amuunre OAHOMIEH B CTAHAAPTHOM BHOS:

8) 5- (0’2’ - (-22'7°Y;  6) (2a°5°C7Y :(-3ac’h).
4, Cpastimre uncna 2% u 3%,
5. Petute YpaBHeHHA:

2. 7
0 &TET e 9Ll
6. JloxaxuTe, 410 xHeAo 19677 +391'* — 2 aenurca na 5.
Bapuant IV

1. llana dynkian y =x* +2x . Cocrassre Taluauy 3Havenni dyaxups B

npoMexyTtie —3< x<1 ¢ marom 0,5 u nocTpoiire rpadux dynrnm.
2. BunonsuTre aciicTeua:

a) 24*3a* - 4a’; 6) a" :a%
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a't’-(a’h)’
ap
3. 3annwuTe 0AHOUNICH B CTAHAAPTHOM BHJIE:
a) 3-(u’2) - (342%y);  6) Ba'bc’Y :(-2a'ch'y.
4, Cpaunre uncha 3 1 4%,
5. Peutritre ypupHeHHs:

B) (a’)-(a) r

[CH R0 (€ -
’)_""(x*)’-x’ =21 6) =—=27"
6. Rowsuure, uro ancao 171°% + 375" + 4 peanrca ua 5.
Bapuanr V

1. Mlana dyukunn y =x* +2|x]. Cocrasbre TaGanuy suavennti dynxum
B npoMexyTke —3<x<3 ¢ maroM 0,5 ¥ nocrpoifre rpadx QyHKUHH.
2. anduyre 0AHOYASHB B CTAHAAPTHOM BHIC:
A 432
@@ @y 6 &)

w2 (-5 a2y
3, CpastinTe uncna 7 u 4",
4. OnpeaennTe nocnieHIol uAPY wHcaa (389)'© + (635)™%.
5. Pewme ypasuenne: (2°) 2% =2.27.2%.,...2°.32,
6. Jloxaxure, 4TO HHCIO 10™' + 5 genurcs Ha YHCRO 107 -1.

Bapuant VI
1. Jana ¢pyuxuma y=2|.t|—xz. CocTaprre Tabnuuy snavennil GynxKuny
8 npomexyTke -3 < x <3 ¢ marom 0,5 H nocTpofite rpadux GyHxuHH.
2. 3anHinKTe ONHOMICHD! B CTAHAAPTHOM BHAL:

v, GRy?) (29F

3. Cpastnre uncna 9% n 4%,

4. Onpeagnure nocaenHion widpy wucna (289)°% + (536)'”,
5. Pemte ypasuenne: (3°y -3 =3.3%.3%.....3".9,

6. Hoxaxwre, 410 wucao 107 + 7 pemrres va uncno 107 -1,

Ypox 56. Anaans xonrpoanneil paboTs
Xon ypoka

L Tlonpeaenne HTONOB KOBTPONLAOH paboru
1. Pacnpenencune paGoT RO RAPHAHTAM H PE3yNbTATH pemenun. Jannue
ya00HOo 3aHOCHTE B TaGnuLy (AN Kaxaoi Nnapk BAPHAKTOR).
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26 sanaun/Hrorn 1 2 3 sss 6
+ 5
+ 1
- 1
1] 1
O603HaCHHA:

+ — HHCRO PEIHBIINX 3aA34Y MPABHIBHO MITH HOYTH PABHIEHO;

+ — QRCAQ PEIHBIINX 3803YY CO SHAYHTERENLME NMOTPSITHOCTAMM;

—— YHCAO HE PEITHBIIMX 3a0aMY;

& — YHCAO HE PEIIABLUHX 3A78TY.

Bapuanrut [, 2 — 8 yuamuxcs.

2. Tunuunbie oIMGKH NpH pelleHuH 3aaaY.

3. 3apaun, sui3paBlIHe HAHOORBUIHE TPYAROCTH, H HX pasbop (yHuTERM
HIIH WTKOMTBHUKAMHE, PEIMBILIHMH 3TY 38089Y ).

IL Pa3Gop 3a0a"1 BAPHAETOB
Bapaasr 1
1.
8
6
2 X
4 21 2 4
Puc. 1.81
2.8)d’; 6 a’; B a; NDa-b.
3.3) -6x*y*z*; 6) -2a°b’c;
4, 0,3; 1,5%.
5.a) x=17; 0) x=4.
6. okaszaHo.
Bapuaur Il
L.
h{
2
/N X
2 J-1 2
-1}
2
18
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2a)a’; 6 a’; pa; r)at-b.
3.a) -152°y’2*; 6) ~2abc?;

4. 0,3; 1,5%.
5.a) x=23; 0) x=4.
6. Joxazauo,
Bapuanst III
1.
Y
3
2
i
1
=2 -l
-2f
Puc. 1.83

2.a) 30a®; 6) a%; 8) a®; D a-b.
3. a) ~165*"2°; 6) %a’b‘c"’;

4, ¥ <39,
5.4) x=19; 6) x=3.
6. Joxazano.
Bapmanr IV
.
Fy 4
3}
2.
l.
-3 \2 -1 X
; —
-1
12
Puc. 1.84

2.3) 244"; 6) a"*; 8) a*; ) a*-b’.
3.a2) 27x"y'2"; 6) ?a’bc‘;
4. 39>4%,

5.a) x=21; 6) x=1.
6. Joxazann,
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Bapsaur V
1. Peuenne

Jna pysxin y=x"-2{x| cocrasam TaGnuiy susvennii gynxumn B
npomesyrke —3<x<3 ¢ marom 0,5.

x [ 3]2512[-15]-1]05]0 051111521253
3

y! 311,25} 0 {-075-1]-075 0 |-0,75|]-1]-0,75] 0 | 1,25

OTMETHM TOMKH H3 TAGMHUE HA KOOPAMHATHOH NNOCKOCTH B H300paTHM
3cku3 rpadua pannoil Pyuaxumn, Jlerko nposepuTs, YTO PYHKIAL ABIACTCH
yernoil. M ee rpadhux cHMMETPHYER OTHOCHTEILHO OCH.

Puc. 1.85

2. Pewenne
HcnonbayeM npaBuia AeHCTBHA CO CTENCHAMA 3 DONYYHM:

a) (a:(@’) - (@YY =(a-a*-a"Y = (a") =a™;
g VIV Y 820yt | (89)x 00N ()
Wi Symy &y 58y'F 2wy (y- )2 -2T)
s
S 25xty'r

7
(Omsem: 3) a® ; 6) g—y‘zw)

3. 3anuwenm aannste uncna 7° u 4'* p ZpYFOM BRJE: V= qu)"” = 49" 4
4" = (43)% = 64%, Tax kax 49 < 64,70 u 49% < 64" wm 7 < 4'%,
(Omeem: TP <4')

4, Pawenne

Zanuien AaMRoe uncao & Buae: (389)'% + (6357 = (3899)™ + (635)™°.
Uncno 389 oxauusaercy undpoii 9. [pn so3pcacHuy B xeanpar uncio 38
oxanunpaercs undpoii 1. Ecnu uncao oxanunsactes undipoii 1 1 5, 1o 1p#
BOIBCACHHH TAKHX “HCEN B M00YI0 CTCRCHB, TACIO Take §YACT OKaHvM-
sarvea updpoli 1 1 5. Iloaromy nocneansa undipa nanHoro yucna 1 +5=6.

(Omeem: 6.)
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5. Pewenue

HUcnonezys ceolictea crencredi, npeoGpasyeM AAEHOC YPABHCHME:

)27 =2.28.2°.....2°.32 unm 2%.27° =200 25,

Haiinem cymmy uncen 1 +2+ . 9=(1+9)+2+8)+(3+ T+ {4 +6) +
+5=4-10+ 5 =45, Torza ypassenne umeer pun: 27 =2%.2° upn
2!x+5=2§0.

Tax KaK paBHBE CTETICHH ¢ ORHHAKOBHIM OCHOBANNEM 2, TO PABHLI NOKA38-
Tenn creneneli: 3x+5=50 um 3x=45, orxynax=15.

(Onigenr: x=15.)

6. Pewsenne

PaccmoTphm wucno 107 +6. Ukeno 10°'° cocront 13 enpumist 1 316 ny-
neit, Torna uncno 10°" coctout ms enmunuet w 316 nyneii. Torna uncno
107" + 6 nmeer sua 100 ... 06, Cymma uudp >v0ro YHcna pasHa 7 H N0 NPH-
3HAKY ACIHMOCTH OHO He AenMTcs HAa 9. Uncno 10" COCTOMT M3 eAMHHIL U
19 wyneit. Mogromy uncno 10" — 1 cocrour i3 19 AessToK (10 ecTn 99 ... 9 1
acnures wa 9. Tax kax nepeoe urcno 107" + 6 me uMeeT nenurena 9, 7o oo
He MOXeT Ge3 OCTaTis ISAHTLCA Ha BTopoe aucno 10" — 1,

{Omeent: poxkasaHo.)

Bapnaur VI
1. flnn dymcupn 2|x]— x* cocrasum TaGmuny 3nauenni yHKUMM B Hpo-
mMexyTKe —3<x <3 ¢ warom 0,5.
x|-31-25|-21-15]-1!-0510]|05] 1 |15] 2 125} 3
v[-311,25] 0 |0,75| & 10,75] 0 10,75] 1 |0,75] ¢ [-1,25| -3

OTtMeTHM 3TH TOYKH HA KCOPAHHATHOH NMAOCKOCTH H MOCTPOHM rpadux
Aanoii pynxumn, Jausas GyHxuua seRacTCa UeTHON H o¢ rpadHK cHMMeET-
PHYEH OTHOCHTE/ILHO OCH OPARHET.

2, Pewuenne
Henonszyem npasuna neficrendl co crenensmd, sanuimeM OAHOMNCH B
CTAHAAPTHOM BUIC:
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a) (a-(@) (@) =(a-a®-a°) =(a"*%) = (a") =a**;
A= e e A L Ry A N

O AT PR R BTN
365%°2" 36 ps a7, een_36
-25x‘y’z”-25x& Yt =S

5. B
(Omeem: a*; 25)2’.)

3. Pauenue

JNannsie uncaa 9% u 4 sanumenm B BHAE YHCEN C ONHHAKOBLIMI NOKAIA~
Tenwmy crenenamu: 9% = (9% = 813 u 4% = (4% = 64™, Tak xax 81 > 64,
10 1 81% > 64% uan 9% > 4%,

(Omeem: 9 > 4%)

4, Pauenue .

Zannwen aanHoe uneao B suge (289)* + (536)" - (289" + (536)'7\.
Yneno 289 oxanumneactes wudpoli 9, npy BOIBEOCHNH B KBaapaT THcne 2897
okanulsaerca uHdpoii 1. TIpu roseenenuw rakoro uicna g mobylo crenens
(289%)'® oo Gyaer Takwe oxaruuaTecR uadpoit 1. Yncno 536 oxanumsact-
ca wdpoil 6. fipn pozBeneHMH TaxOrO YNCa B MoGYI0 crenens (536)'7" ono
Gyaer Takke oxanMHBaTECA UHdpolt 6. [NoaToMy BAHHOC MHCAO OKAHMHBACT-
cs wppoli 1 +6=7.

(Omeem: 7.)

5. Pauenue

Hcnonbays ceolicTea crenesicl, npcofpasyem aauuoc ypasrense. [Nony-
yaem: (3°)°-3**=3.32.3%.....3".9 puu 3% .3%5 =333n40. 92 Hajinem
ccymmyuncen: 1 +2+3+ . +11=(1+1D+2+10)+(3+N+{4+8)+
+{(5+7N+6=12+12+12+124+12+6=12+-5+6=060+ 6= 066. Torma
ypaBHeHHE MMeeT Bua: 3% .3%* =3%.37 yap 3% =3% Tax xax paBhum
CTCACHH YACAT ¢ OHHAKOBEIM OCHOBAHHEM 3, TO PABHK H MOKA3ATENH CTe-
ncHeil; 4x+4=68 ww 4x=64, orxyaax=16.

(Omgem: x=106.)

6. Peicnue

Yucnio 10°™ cocrour w3 onpoll cammpust 8 273 nyaeh. Toraa umcno
10°™ + 7 cocrouT uz oamoll eamuruy, 272 Hyneit M uMdpr1 7, To CTh HMceT
eu 100 ... 07. Cymma tmdp 3Toro unena paeHa 8 W TAKOC YHCAO N0 NPH3HA-
Ky JENHMOCTH He aehuted HA 9. Yneno 1019 cocrour w3 oauodl enuuuue U
19 uyneii. Noaromy uncao 10 — 1 cocrout 13 19 wudp 9, TO ecTL HMeET BHA
99 _. 9. OyesuaHO, 4TO TAKOE YHCHO JeAMTca Ha 9, Tax xak kmxaan nudpa
uncna AennTes na 9. Cneaoparensito, uncno 1077 + 7 we aenntea Ha uucao
10" — 1 Ges ocTaTKa, TaK KAK HE HMEET AenHTean 9.

(Omaeny: poxanano.)
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Ypoxnu 57-58. IIoaroToBKA K TEeMATHUECKOMY 329€TY
Ifens: nosTopuTE peimenne 3a1a9 N0 Teme «CTeneHs H e CBOHCTBAY.
Xoa ypoxa
L Cooluenme TeMLI H HEAH YPOKa

1L, OcnoBnnI¢ ROHETHN
Tpu pemennH 33484 HANOMHHTL HYWHBIC CBEACHHS H3 pasaena 6 (ypoku
41-46).

IIL, 3ansune Ha ypoKe
M 548 (a, G); 552 (a, B); 558 (a); 559 (a); 560 (a, B, A); 563; 565 (a);
568 (a); 570_ (8, 0); 573 (a);, 574; 578 (a, 6); 583 (a, B); 585 (a); 587 (a).

IV. 3ananne Ha noM
Ne 548 (B, r); 552 (6, r); 558 (6); 559 (G); 560 (6, r, e); 564; 565 (6);
568 (6); 570 (», r); 573 (6); 575; 578 (B, r); 583 (6, r); 585 (6); 587 (6).

V. [lonseaenne HTOrOB Ypoka

Ypox 59. loaroTonxa Kk TEMATHYECKOMY 329€TY
Ifens: noBropirms petiieHne 2a21a4 50 TeMe «ORHOUNEHBI).
Xoa ypoka
L Coolimenne TeMBl W UeAH YPOKA

M, OcroBHbIe NOHSTHA
Ilpx pemennn 3329 HATIOMHATL HYXHEIE CBEACHIS H3 padgena 7 (ypoxu
47-51).

L. 3agaune ua ypoke

Ne 589 (6); 590 (a, B, &); 591 (a, B); 593 (a, r); 596 (a, B); 597 (a);
599 (a, r, ¢); 602; 604; 605 (a, 6).

IV, 3aganue ua AoM

Ne 589 (8); 590 (6, r, e); 591 (r, e); 593 (6, a); 5%6 (6, r); 597 (r);
600 (G, , e); 605 (s, r).

V. Tloneeaesne HTOroB YPoKa
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Ypok 60. IoaroTonxa x TeMATHYECKOMY 3aYeTy

Llens: nOBTOPHTE peticHUE 337184 10 TeMe «AGCOMOTHAY H OTHOCHTEND-
HaA TIOTPEIIHOCTID.

Xon ypoxa
L Coolmenne TeMR H HEAH YPOKa

I1. OcuoBHM¢ ROURTES

sz%upuumummmmmnymem m3 pasneaa 8 (ypoxu

HL 3azsune Ha ypoxe
Na 606 (a); 607; 609; 611; 613; 615.

IV. 3apaune ax joM
M 606 (6); 608; 610; 612; 614,

Y. lloasenenne HTOIOB Ypoxa

VYpokn 61-62. 3ager no TeMe
«Crenend ¢ HATYPAILHLIM NOKAIATEREM»

Ifeau: cpaBHEHHE YCTEBAEMOCTH YIANIMXCA NPH ONMHAKOBOR CNOXKHOCTH
3agaHH{, BOIMOXHOCTS NMOBBIMIEHHA OCHOK 33 BETMONHEHHEE KOHTPONLALIC

paborsl.
Xop ypoxa
L Coolimenne TeMul H HeAN YPOia

I1. XapaxTepacTHxa 3aqeTROM pafern

Pabota cocTanicna B ABYX paBHONCHARX BapmaHTax. ITo cpaBnenwmio ¢
XOHTpORbHOH paboroil yeemaueno xomiceTso sagaHmii. COOTBETCTBEHHO Y
YUYAIIHXCH BOSPACTAET BOIMOXHOCTS AkGopa 3a139. Bee sapanng pasOuTHL HA
wpu Gnoxa A, B u C. Camblie npoctrie 3ana4n HAXORSTCK B 3acTh A, Gonee
CRokHEE — B 4acTH B, einte cnoxnee — B nacti C. Kaxnag sagaua uz A one-
unpaercs B 1 Gann, w3 B — B aea Ganna, i3 C - 8 Tpu 6amna. ITostomy 3a npa-
BUNLHOE pelleHKe BeeX 3anaY Groka A moxmo noayaaTs 7 Gannos, Gnoxa B —
8 Gannos u Gnoxa C — 9 Gamnos (Beero 24 Ganna). Ouenka 3 craBHTed 3a 6
Gannos, ouenka 4 —3a 10 Gannos, onerxa 5 —3a 14 Gannos.

Tax xak 37a paoTa AB1eTCA 3AUETHOH, TO B Hee He BKAIOUEHE! NPHHOH-
nuansho Hossie 3amaun. TlosTomy pasBopy sagausit paGoTul 3AHATHA MOXHO
H HE noceawAaTs (peweHnd 3a8aY MOTYT OLITHL BRBementl Ha creane). Jim
CTEHAOBONO PasMCIKiCHHS Pas0op BAPHAHTOR NPHBOAHTCA.
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Bapuant |
A.
11¥-5.3*4+3.2
6 -15-42+5.2°"

1. Buluacnure:

2. Haitzure 3naueHue ognounena 7a*b’c npn a=2, b=% " c--l.

Lh

3, Josaamre, 910 G40 172377 — 3 ABiSeTCR COCTABHBIM,
4. Bunonunre aciicraua:

a) 3x'y2’y’ -(29°2)'; 6) (4x’y’z'Y :(6m2”).
3, Tpadux dyuxunu y=ax’ npoxoans yepes Touxy A (3, 4). Halianre
xoodduuuenr a.
6. Cocraebre TRONAKY 3HaYeHHH QyHKuMH y=(x+ l)3 B NPOMEXYTKE
=3<x<1 warom 0,5 H noctpolite rpadux GyHxiHA,
7. C noMOWBIO PYICTEH ¢ BEHOH acnonna 1 oM M3MEpHIN BRCOTY TENne-

rpaforo cronGa H nomyunnu 507 cm. OueHrTe aGCONIOTHYIO H OTHOCH-
TEALHYIO MOTPEILHOCTH HAMCPCHHA.

B,
8. Onperenite nocaenniowo widpy uncra 327'% + 536'%,
9. Cxonbko COMMONHTENCH (CHArReMEX) HAXOIUTCA B NpaBoit 4acTH pa-
BeHcTpa?
a)2®=2-2- 6) 2P =242+..+2
10. lpa(lqu:yumuu y=ax’+b upoxosur yepes Touxu A (0; 3) H
B (2; -3)- Haiiguve penuynnn a w b,

11, Moctpoitre rpaduk pyukuuu y = x* +IJ—':l.

C.
12. loxancure, uro wucno 3 + 32+ 3° + . 3'* Gea ocratra nenmrcs ua 5.

Ll (x’y)
13. Bunons neficTBug; ————— ",
HAose «yy
14. TMoctpolite rpadmx ypapmweHns Iy-x‘|=21.
Bapuant H
A,
L. Brttmosime: 13* -7.2°+5.2*
) TP -11-4 4620

2. HalignTe snauenne omHonnena Sa’dic npu a=%. b=3n c=%.
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3. JloxmkHTe, 9TO YHCIO 1927 . 7 spnserca cocrapHHIM.
4. Bunonnure aeifcrsas:

3) 29°2°) - Gxyz); 6) (5x’y’z'Y : 3x"yz*)".
5. I'pedux dynkupu y = ax® npoxoauT yepes Touky A (-3, 5). Haltanre
kexdduument a.
6. CocrapbTe Tabnuuy sHavenuii GyHKURR y=(x-l)z B TIPOMCIKYTKE
=15x<3 warom 0,5 u noctpoiire rpadux pyrxumH,
7. C nomowsto pyaeTxn ¢ uonoli renenwa 1 cm wimcpuma panny Gpeana

H noayuunu 408 cM. OuersTe a6CONIOTHYIO H OTHOCHTENLHYI) FOTPEIIHOCTH
H3MESPEHHA

B.
8. OnpeaennTe nocaeanioo Ladpy wacaa 523'% + 1712,
9. Cromxo coMHoxHTENEH (CNaraeMEIX) HAXOAHTES B npaBoii aacTy pa-
BCHCTBAT
a)3=3-3. ..-; 6)3™=3+3+..+3.

10. Tpapux dpyuxuuu y=ax’+b npoxoast uepez Toux A (0; 2) u
B (2; —4). Haiiaure pennvenn a u b.

11. Nocrpoitre rpadusx ysxumn y=x’+ﬁ.

12. JlokaxnTe, 410 yHCHo 2 + 2? +(:i3 + ... 2! Ges ocTaTKA AENHTCR Ka 5.
2y @y

P@Eyy
14. Moctpoiite rpaduxk ypasHenns Iy-—x’lst.

111 PasGop sananmii

13. BINOJIHMTE ACHCTERA:

Bapnaur I
1. Pesuenne

Hcnoassys ofipescaeHie CTCREHN ¢ HATYPANLHEM NOKA3ATCACM, ONyYa-
o 1?-5-3+3.2¢ =121-5-27+3-16_ 121-135+48 =_3i=£=2l

T 6-15.4+5-2 216-15-16+5.8 216~240+40 16 8 8"
{Omeens. 2%.)

2, Pesuenne
1

foactapiM Zanuvie 3HAYEHHA BEIHYMH a=2, b=% H ¢=— B OHHO-

L7
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11
Omeeny, 1-—,
( Ty )

3. Pesuenue

Oqeomo,mxmﬁoeneumoemnnmﬁoﬁmﬁquumou
HeueTHEM, [TosToMy URCHD 1723%% _ pevernoc. Pa:moc'rbmyx HEYETHSIX
yscen Gyaer YHcnoM 4eTHHM. CnenoBarelbao, YHCHO 1723576 - 3 apaserca
YETHEIM H Benured Ocs ocTaria Ha 2, Tax xak RaHiHoe UMeno KpoMe enHHRRITM
H camMoro ceba MMeeT ApYroii NenTHTEb, TO Mo ONPESCICHHK) OHO SBASETC
COCTaBHLIM, ‘

(Omsem: poxa3ano.)

4. Pesuenue
* Hcenonbsyem ceoiicrsa crenexehi H BHNONHHM AciicToun;

8) (Py2) -Qutay =3 (FF- () 2P (P L =
=(9-8)-(x*#)- Oy (2 )= T2y

6) PY2'Y: (60 = (@3 y*-2): (6 2y 1) =
=(16:216)-(*: 2)-(y*: ) (2" :2°) = (16:216)-x*2 - y*2 - 2* =%xs’,z.

(Omgem: a) 72x'y*2° ; 6) %-x’ﬂ’.)

5. Ptiuenne

Tax xax rpadux GyRKuMM y=ax’ npoxomur depes Touxy A (3; 4), 1o
KOOPAMHATH 3TOH TOMKR YHOWICTROPEKIT YPABHCHHIO (YHKUHM, TO €CTh
4=a-3* uan 4=a-9, oTKyNA a=-§.

(Omgem: a=%.)

6. Pesenue
Coctanun Talumily 3naueiiil pyusapn y=(x+l)’ B MPOMeXyTKE
-3<x<1 cmarom 0,5,

x | 3 125 | =2 |15 -1 0 i

Y 4 2,25 1 025 0 ] 025 1 2,25 4

OTMETHM ITH TOYKH HAa KOOPAWHATHOH ILIOCKOCTH H MOCTPORM Tpadhk
AanHo#H Gynkumun,
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Puc. 1.87
Moo poragarned, uro TOT rpabuk Mower GuiTe nonydeH U3 rpadnka
GyHKIHR y =X ero ¢ABHTOM HA OANY ENHHHLY EjERo,

7. Pewtenue
Flpw W3MEPEHMH BHICOTE! CTONGA MBI HAXOAMM 10 NPHORHXCHHOE 3Have-
tue { = 507 (8 cM), TOHHOE 3HAUCHHE BLICOTH J, MEL He 3upeM. Moxmo yr-

BCPAKABTD, HTO DASHHIA MEXAY TOUHLIM [, H NPHGIHKEHHEIM / 3HETCHHAMH

BHICOTH He Gonbile LieHL ACACHHA H3MepHTenwuoro npubopa (pynerkn), T0
eCTh |I-l,]sl.llpyrmucnonauu,u3uepeuuemeom BHIJIHEHO € TOMHO-

cThio A0 1 oM umH a0COMIOTHAR NOTpELHOCT: M3MepeRKs He Gonee 1 om. Jina
OUENKH OTHOCKTENbHON NOrPEeINHOCTH NMpHMeM, uTo a0COMIOTHAS NOrpeL-
HOCTh MGKCHMANbHA, TO ¢cThb pasua [. Toraa oTHOCHTENLHAR NOrPeHIHOCTL

Oyner se Gonee %-lmao,z%.
(Omeaem: 1; 02 %.)

8. Peswenne

Chavana onpeaeanM nocheaniono uudpy yucta 327'%, ina aroro naii-
BeM OCTST0X OT AgfieHHA NoxazaTens crened# 153 na 4. Ox pagen 1, 1o ectb
153 =4 - 38 + 1, Toraa 327" = 327*"**"!, Tax kax npu BoseREnNY MicHa B
CTeNcHb €r0 MOCNEAMAY IM(PA NOBTODAETCA “Epes Kamame 4 crencuy
(cm. TaGimmuy ypoxa 44), To nocnenune updps uacen 327' u 327" onvma-
Ko8bi K pasHbl 7. Yncno, KoTopoe oxaHIHBACTCA ﬂHquOﬁ 6, & moboll crene-
i TaKke Oy/leT OKAHUUBATECH LHPpOli 6, To ecTs 536™ oxanunpserca und-
poii 6. Toraa nocheanan undpa sncna 327 + 536'* onpenenserca cymmoit
nocReAHHX WP ITHX yncen 7 + 6 = |3 1 pasua 3.

(Omeent; 3.)

9. Pessenne

a) MycTs B npaBoi uacTh papencrea 2°®=2-2- .., - 2 paxoanuTea 2 oau-
HaKoBbIX MHOXKATENCH 2. TOrAa Mo ONPEACICHNIO CTCNEHH ¢ HATYPARBHLM
uoxasareneM HMees 2°% = 2°, Tak xaK paBHLI CTENCHH ¢ OAMHAKOBLIN OCHO-
BaHMeM 2, TO PaBHH W noxasarcan croneueli 300 = n. Taxum obpasom, B
npapol yacTH Haxoawres 300 coMnoknrensit.
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6) Mycts B npapoli yacTi pasencrea 2°° =2 + 2 + ., + 2 HaxoauTea n
O/IMHAKCEHIX CRArseMsiX 2. 3amexyM CIOXEHHE YMHOMECHHEM H RONYUHM
2° = 20, orxyna n = 2 ; 2 = 2%, Taxum o6pasoM, B npazoli uacTH Haxo-
awrea 2% cnaraembix.

(Omsem: ) 300; 6)2™.)

10. Pewenue

Tax xax rpaux PyHKUMK y =ax’ +b npoxoauT Yepes Touxy A (0; 3) u
B (2; -3), T0 X0OpAKHATEL 5THX TOYEK YAOBIETBOPAIOT YPABHEHHIO (BYHKIIMH,
Cuavasa 3anuumeM YCROBHC NPOXOMACHHA rpaduka depes TOuKY
A:3=a-0*+b, orxypa b = 3. Tenepr yHknua umeer BHg y=ax’+3.
3anmmwem ycnoBue npoxomaexus rpaguxa uepes Touky B:-3=g.2743
HiH -6 =4g, oTkyapa=-6:4=-15.

(Omgem: a=—1,5;b=3.)

11. Peiagnne
Ans nocrpoenns rpaduka QyHKuHH y=x’+1§ yuteM, 1o x#0, ¥
packpoem 3uak Moayns. Mpn x<0 mmeed |x]=-x u dyrxuns umeer pua;

p=—Zuyol,
x
B npomexytke x < 0 nocrponM rpaduk ¥ =x*—1 (oH nomysasTca cue-
iieH®es rpadika y=x" na OAHY CAMNWUY BHN3).
¥
y=x-194
3

2

I.
. X
2 \m] 12

Puc. 1.88

y=x'+1

Iipn x > 0 HMeeM |.r|=x H (yHKIEA HMeeT BHA y=x’+£=x’+l. B
x

npomexytie x > § nocTponm rpaduk y = x* +1 (oM NOAYHACTCH CMETIEHHEM

rpaduxa y=x' na exAHHLy ssepx). CTpemKaMy NOKasaHo, YTO Npu X = 0
PyHKua He onpenencna (AE HMCCT CMbICTA).

12, Pessceniye
YureM, uTo NpH BO3BENeHUH NIOCOTO YHEIA B CTENCHE €r¢ MOCHSAHAN
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Ypoxu Gf=062. 3avem no mess «Cmenett ¢ NamypanshiM

undpa NOBTOPSCTCE NP1 MIMCHEHHY NoxalsTens crencun Ha 4. Mostomy 8
AanHOH cyMme NOCNeAOBATEILHO noy CRaraeMee no 4 1 NOMYIHM:
3+3+3+..3%=03+¥+3+ +(3g+3‘+3’+3')+...+(3“’+3"’+
+ 3" + 3'%), PasGepemca co cnaraemeMm B nepeoli cxoGke: THCAO 3 OKaH-
uuBaeTea Ha 3, aHeno 3° — Ha 9, uncro 3° — a 7, areno 3* — na 1. Nosromy
nocremas nudpa umcna 3 + 37 + 3% + 3* onpenenserca cymmoil nocaeanux
wip charaempix: 3 + 9 + 7 + 1 = 20, 10 ecTe nocneAnan mdpa 1ol cymmn
panta 0. Ouesiaxo, Tro sucna 3°, 3°, ..., 3" oxawansaores Toki xe undpoii,
uto ¢ uncno 3; uncra 3%, 3" ..., 3'*® _ ot we undpoii, aro u uncno 3% u rax
ganee. Torga oueBAANO, 9TO CYMMBI CHAIGSMbIX B KaXI0H cKobKXe OKanum-
BAIOTCH OAHOH 1 10 ke wuppoit 0. TTosTOMY CyMMa BCEX cNaraeMbIX OKaH-
uupaetea uMPpoil 0. [To NpH3HAKY ACTHMOCTH TaK0C YMCRO 063 OCTATKA Ae-
AHTCA Ha 5.
{Omsem: poxa3ano.)

13. Pessenne
1

Henonpayes cpoficTea cTeneticli H BRNOAHMM Aclicrous f—’ty??'()fﬂ-_-

=xp_y2n+l.(xzu -y")=(x’-x"‘)‘(y‘"’-y")=x"3" .yz.nlu =f'-y"'" _
P 2y P

=yh+l-3n =yl =y.

(Omegem: y.)

14, Pesnenue

Jina nocrpoeuna rpaduxa 3ABHCUMOCTH |y-x’|=2x yurem, wro 2x20,
T2K KaK Je8ad YACTH DABCHCTEA NPH BCEX X H y HeotpuuarensHa. Toraa noa-
MOZYALHOE BRpAXEHNE y—x° =2x WAl y-x° =-2x, 10 ecte y=x>-2x,
TocTporM TH 3aBUCHMOCTH (HARPHMED, NOCTPOKB TAONHLEL 3HaYeHult ITHX
dyuxumii) B npomekyrke x20.

Bapmant 11

1. Peiienue
Hcnonssys onpeneienne CTeNeHH ¢ HATYPANbHHM NOKa3ATENeM, NoTyya-



168 Noypowiive pazpetomy « ywebmy K.H. Maxsporeca u Op.

13*-7-245-2'  169-7-8+5-16 _ 169-56+80 193 63

M FE 114162 49-11.16+632 49-176+192 65 65
{Omsem: 2§.)
65

2. Peiuenne

1 1
ToACTABHM RAHIIME IHATCHMN BEIHTHH a=5, b=3 m c=g B OfHO-

. 1Y 1 1.1 27 .3
Sﬂzba M af — . N, TN P .
anen cunonqus[z]f(sls"ﬂs 2 6;
(Oam:ds%.)
3. Peruense

OvyesHaHo, ¥T0 Moboe HedeTHOE YHCAD B MoDol crenenu Gyaer yncnom
newernuM, TTosromy mucno 1927' — nevernoe. PasuocTs AByX HeweTubx
wycen Gyner uncioM erHEM, Caeaosatensio, yncno 1927'%* — 7 ggnserca
YerHbiM H AcANTex Gez ocTarxa Ba 2. Tak KaKk ZAHHOES GHOIO KPOME SAHHHIE
¥ CaMOTO OGS WMecT ApYTO#i IeANTENb, TO N0 ONPEAENeRHI0 ORO SRASETCA
COCTABHLM.

{Omsen:. poxa3an0.)

4, Pewsenne
Hcnonszyes ceoiicTea cTeneseii i BLINIOAHAM AelicTen:

D) 'Y -G’y =22 () ()3 (P -y =
=(8-9)- (- 3Y)- (7 - y)-(2*- ) = T2x%y"'2.
6) (5r°y'2y :(3x"y2’) = (5-3°-y* - 2"): (3 5.y 2Y) =

=(125:9)- (81507 1Y) (612 =(125:9)- 4y 2 = Byt

(Omsens: 3) 72x°y"'2%; 6) -!9211_?":'.)
5. Pauenne

Tax xax rpadux yHKIMH y=ax’ MPOXOAHT uepes ToUKy A (~3; 5). To
KOODAHHATH 3T0H TOMKN YROBJICTROPAKT YPABHCHHIO (YHKIHM, TO €CTh

5=a-(-3)" wm 5=0-9, orxyza a=§.

{Omeenz; a=§.)
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6. Pessenue

CocrauM Tabnuuy swavenwii dymawn y=(x—1)° » npomeayTxe
-1<x<1 ¢ urarom 0.5.

x | -1 5§05 0 0,5 1 1,5 2 2,5 3

y 4 2,25 1 0,25 0 0,25 1 2,25 4

OTMCTHM ITH TOYKH R KOOPAMHATHOH MIOCKOCTH H TIOCTPOHM TPadHE
aanvoll dynkumu,

Pue. 1.90

MoXHO AOragatees, yro ITOT rpadnx moxer GHTL NONYYeH w3 rpadHka
bywamn y=x? ero cABMroM Ha OfIY EAHUNILY BNPEEO.

1. Petuenie
Tpi #aMiepeHul BHCOTHE cTON0S MBI HAXONMM er0 NPHOAIKEHHOS 3HAYE-
Hue [ = 408 (8 cM), TOuHOE 3HAYCHHE BMCOTH [, MH He 3Haes. MoxHO yT-

BEPUCRATE, YT PASHHLA MEXEY TOYHEM §; H NpHOMDKEHHEIM [ 3nauesmaMu
BHICOTH He GoNbllle LeHBl ACICHUA HIMepHTenLEoro npuopa (pynerxu), To
ects |[-1,| 1. Jipyrsmu cnoamy, H3Mepeie BLCOTH BLITIOANENO C TOMMO-

cTbi0 20 1 cM HiM aGCONIOTHAN NOTPEITBOCTS h3Mepenna e Ganec 1 cu. Jng
OUCHKH OTHOCHTEALHOH MOTPENIHOCTH NMPHMEM, YT0 abCOMIOTHAA norpem-
HOCTb MaKCHMANbHA, TO €cTh pasna 1. Torna OTHOCHTENLHAN NOTPEIROCTH

Gyner ne Ganes ﬁ-lmxo,zs%.

(Omeem: 1;0,25%.)

8. Peuienne

Cunuana onpeneTHM nocneamion uadpy mena 523'%. ins svoro uaii-
ACM OCTATOK OT ACHCHHA Nokazarens creneiM 161 xa 4. Ou pagen 1, 10 ecth
161 =4 - 40 + 1. Torma 523'%' = 523* “", Tak xax npu Bossenennn uncna »
CTENCHE €10 NOCAMAHAS (MDA MOBTOPACTCA UEPC3 KAKAmEe 4 cTereHd (CM.
Tabnmy ypoxa 44), To nocncmune wadpst uncea 523' u 523' oausakost: n
pasHH 3. Hucno, xoTopoe oxaHYHBACTCH HHPoi 5, B moboit crenenn Takxe
Gyner oxamamsarben wWiedpoli 5, To oot 17574 oxanuupactes undpoii 5.
Toraa nocncansa undpa uncna 523'® + 1752 onpesenserca cymmoii no-
CACAHHX HHP 3THX uKcen 3 + 5 =8 upasHa 8.

(Omesem: 8.)
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9. Pesenne ‘

a) INycTs B npasoii uacTy pasenctsa 3 =3 -3 - .. - 3 naxonures » onu-
Haxobeix MHOXHTENCH 3. Toraa Mo ONPEREncHHIO CTENEHE ¢ HATYPAnbHLIM
noxam’eneunueeu3m-3“.1‘axmpasuummuconnmmmocao-
pasieM 3, TO paBHM H Nokmarenn crenedeli 200 = ». Takum ofpazom, b
npaeofi 9aCcTH Haxonwres 200 coMuoxmTenedi,

6) Myers B npanoii uacTi papenctna 3°° =3 + 3 + .. + 3 naxoauTCes 2
ORHHAKOBAIX CHATACMBIX 3. 3aMeHHM CROXMCHMC YMHOKCHMCM H NOAYYHM
3™ = 3p, orkyna n = 3° : 3 =3'", Taxnm o6pasos, & npaeoit uacTi Haxo-
porrea 3' cnaraenmuix.

(Omeenr. 8) 200; 6)3'")

10. Pesuenue

Tax xax rpadmx dymamm y=ax’ +b npoxoauT uepes Touxu A (0; 2) u
B (2; —4), To KOOPAHNATH ITHX TOYCK YAORNCTROPAIOT YPABHCHAIO DYHKIMH,
Chrauana sanMmeM YCHOBHE NPOXOMAEHHN rpadHEa uepes Touxy
A:2=a-0+b, orkyna b = 2. Teneps QyHxuya MMocT BUE y=ax’+2.
Jannuiem ycrosue npoxoxacHis rpadHka uepes Touky B:—4=g-22+2
nau-6=4a, orxysaa=—-6:4=-15.

(Omsem: a=-1,5,b=2)

11. Pesuenne
Jas noctpocuna rpaduia Gynxman y=x’+-ii|— y'uTeM, wto x20, u
packpoem 3Hax Mogynd. ilpn x <0 umeem |11=-x ¥ QYHKLHA HMeeT Bul;
yeit-ZL=xtel.
—x

B npomexytxe x < 0 nocTpous rpadux y=x"+1 (0N nomyHacTes cMe-
wenner rpaduxa y=x" HA OAHY SAMHHILY BBEPX),

Yi
!, 14 y=x-1

Puc. 1.91

Tipn x > O umeem |q=x u pymawma ameer Bux y=2-2=2-1.B
' x

npomexyTke x > 0 nocTponm rpadguk y = x* —1 (oH NOAY4AETCE CMEIEHHCM
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rpaduka y=x' ua eaunuuy BHH3). CTPENKAMH TOKA3AHO, uTO Tipn X = 0
fyuxuHA He onpeaencHa (Be HMEET CMHCA).

12. Petsenne

Yuyres, yTo DpH BO3BENcHEH AIO6OMD 4HMCAA B CTeNeHb SN0 nocaannas
widpa NOBTOPAETCA NIPH H3MEHCHMN nokasarena crenexnl Ha 4. [Moaromy B
Aaunci cyMme NOCAEROBSTENLHO crpynrm!:vyeu CnaraeMbie o 4 H NOTY4YHM: »
24242+ 29 =2+2+ 2+ 29+ @+ 2+ 27+ Y+ + 2T+ 2% ¢
+2' + 2'%), pasGepemca co cnarseMbiM B mepBoii cxoGXe: MHCAC 2 OKAHUN-
BacTCH Ha 2, wHeno 2° — Ha 4, ymeno 2° — Ha 8, uncno 2° - ua 6. Flesromy no-
chennnn undpa uncna 2 + 2 + 2° + 2 onpenensiercs cymmoit nocneannx undp
caaracmuix; 2 +4 + 8 + 6 = 20, T0 ¢CT: NOWISAHAN LWAPPa ITOH CyMME! paBia
0. Ouesuano, uro uncna 2, 2°, ... 2'% oxanunparores ok xe updhpoit, yro 1
tlnc.noZ;qucua2°.2'°,...,2‘“—miimcml¢poﬁ,muqucmfammee.
Toraa OMEBMAHO, 4TO CyMMal cnaraembix B Kaxaoli ckolke okeH4YHBalOTCH
oaroii 1 1ol xe undpoii 0. TloeToMy CYMMa BCCX CNATAEMEEX OKAHYHBACTCR
umgpodi 0. [To npusHaKY AENTHMOCTH TaKOE YUK 0e3 OCTATKA JeAUTCR Ha 5.

{Omeem: poxa3zaHo.)

13. Pesueniue

> Y)Y
 Henonbayeu coolicTea crenesieli M BLINONHHM AclicTRuS: T =
EaS ol W Calt i Wl o W il sl ol sl
P T N Al
=y35¢l-3n=yl=y.
{Omsem: y.}
14. Peruensie

Jna nocrpoenua rpadwxa 3aBHCHMOCTH |y—x2|=—2x yITEM, “TO
=2x20 wan x<0, TaK KAK JERAT YACTH PABSHCTEA NPH BCEX X | ¥ HEOTPH-
uatenmua. TorAz NOAMOAYNLHOE BLIPMKEHHE y-—X =-2x WA
y—x*=—(-2x), 10 ectn y=x"+2x. TTocrponm 3TH 38BHCHMOCTH (HanpH-
Mep, NOCTPOHB TAGIHL 3avenui aTx dyuxumii) B npoMexyTse x<0.




II nonyrogue

Tasa IV. MHOTroOuUNEeHbl

§ 9. CymMa 1 PasHOCTE MHOIOUMNEHOB

Ypox 63. Muorogjiea u ero CTARHAAPTHLIE BHA

HM&.’ O3HAKOMHTL ¢ MOHATHEM MHOINOUWICHR H €70 JANRCHI0 B CTAHASDT-
HOM BHIC, NOHATHEM CTENCHH MHOMOYWICHA.

Xox ypoxa
I. Coobmesine Temnd M Uenel ypoxa
1L M3yuenne HOBOro MRTEPHAIA
MHOTOMEHOM HASLIBAETCE anrefpauvieckas CyMma (7. €. CYMMa WNH pas-

HOGl'h) ORHOUNCHOB. OJIHO'UIOHH, BXOMNUMCG B MHOMOYWICH, HAILIBATCA
HIICHAMH MHODOMIEHA.

Ipumep 1

a) Bupaxenns 3a” —5ab°, 7x° -5y +3x7 —=10y" +8 ssnmorex muo-
rowicHaMn. Tak kak ABAKIOTCA anre0paHucCKHMH CYMMaMH OAHOMNENOB
(wrenn nepsoro Muorouaena 3a’ w -5ab’, propore: 7x*, -5xly, 3u’,
-10y" u8.

6) eupaxennn 3a° ~5a:5°, (7%° ~5x7):y+3x° ~10:y' +8 ne smmn-
OTCA MHOPO'WICHAMH, TaK KAK COCTOAT HE TOHEKO H3 OAHOMAEHOB {(CoaepaaT
ONepatiuy ACHEHUN).

MHOroswien, COCTORLIHI 3 ABYX WICHOB, HASHBAIOTCA ABYIHAYHLIM; M3
TPEX YMACHOB — TPEXIHAYHBIM, '

B mrorouncHax NpHHEATO anreGpaddecEue CyMME NOACOHRIX ONHOWRE-

HOE 30MEHATh CAHHM OfiHOMIEHOM. Taxkas onepaHa HATWBACTCA TIPHBEAEHY-
em nopaobuLx ynenos.

. llpusep2

Ynpoeruts Mucrounen A="Tqb~3bc+ac—2ab—4bc+3ab+be.

B sorounese A ecTh ipe rpynims nogobHEX opponeros: 7ab, —2ab , 3ab
¥ —3bc, —4bc, be . Kpome TOro, ecTh MHOTOUNEH ac , KOTODHI He HMeeT cebe
nonoGamx B MHOroAcHe A. Crpynnupyem B A yxasansbie rpynnbt oziio-
YICHOR, T. €. 3anuineM A B Bupe: A=(7ab—2ab+3ab)+(—3bc - 4bc) +ac

Bance yurem, sro Tab—2ab+3ab=ab-(7—2+3)=ab-8=2ab;
~3bc —4be +be =be-(-3—4+1)=be -(—6)=—6be.

MosTomy MuOrOuneH uMeer eun: A =8ab-6be+ac.
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Nonyuensiil MHOTOUNCH A HMEET CTAHBAPTHLIR BHJI, TAK KAK KaKALIH
BXOMALIKH B HETO ONHOWIEH JaNHCaik B CTAHAAPTHOM BHAS W HPHBENCHH
H100GHBIC YRCHBI,

Bontiie HHYEro AN 38NUCK MROTOMACHS B CTANJAPTHOM BHAe He Tpeby-
erca. Mopasok cnaracMbIX yae He BaxkeH. M, HanpiMep, 3anHuch MHOTOUNCHA
A= ac-+8ab~6bc ‘rakixe CHHTACTCA N0 CTAHARPTHLIM BHIOM,

Takuym o6pazoM, B OTAHYHE OT OAHOUACHA, MHOTOYACH MOXCT ORITE 3a-
(IHCAl B CTANAAPTHOM BH/AC HEe CAUHCTBCHHBIM CRROCOOOM, & RECKONBLRHMH,

Crenetblo MEOTOREHA CTAHAAPTHONO BUAA NAIHBAIOT HaHbOALIIYIO H3
crenenei, BXOASIMX B Hero oaHowicHoB, B mpumepe 2 Bee OpuOMIEHN,
BXOAAIHE B MHOTOUNEN A, nMmenn crenedb 2. TMosromy ¥ AsHuEH MROFO-
YICH WM BTOPYIS crencHb. [lns onpepeseHus CTenelM npomBonbHOro
MHOTOYWICHZ €10 NPCABAPHTENLHO HANO JANMHCATL B CTAHAAPTHOM BHAC.

Mpumep 3

3anicars B CTAMAAPTHOM BH/AC MHOTOWICH:

A=3ab-2bc -3a’be + 2a(-b*c)+ ac(—4ab) + 2a{-4bc).

[Ipexne seero, 3anuieM KRB 13 BXONALHX B A OIHOMNICHOB B CTAH-
AAPTHOM BIAC:

A=6ab’c~3a*bc - 2ab’c - 4a’be - Babe.

CrpynnupyeM B A NOAOGHKIC YWEHEL:

A=(6ab’c~2ab’c) +(~3a’bc - 4a’bc) ~ 8abe.

TMpusciaem B Muorowiene A nonoGibie swienns: A4 =4ab’c —7a’bec —8abe .
[lomyucHHas (popmMa MHOTOWICHE A CCTE CFO CTAHAAPTHLIIH BHA,

l'lpn APYI'OM PAcONOKECNH HACHOR B MBOI'OMJICHE A OH TaKXC cuATaCT-
CH 3aNKCAHILIM B CTAHRAPTHOM BHAC.

Hanpumep, 4 =-8abc—Ta’bc+4ab’c wnm A=—-Ta’bc—8abe+4ab’e
TAOKS CRAHIAPTHLIN BHJL HTONO MHOTOYCHA,

B muorounene A crenesib ognouneha 4ab’c pasna 4, crenens oanOucHa
7a*bc —rTakxe 4 n crencHb oanowneta Sabe passia 3. [ToaroMy HanGoabiuan
CTCNCHS OAHOURCHOB 4 H ARNACTCA CTENEHBH AAHHON) MHOFOWISHA.

Ecist B MHOMOWACH BXOAWT TONBKO OAHA NCPCMCHHEA, TO €0 CTAHAAPT-
15bIM BAAOB ABRAETCA Takad QOPMA 3RIIMCH, NP KOTOPOH ONHOMNEHE! PACHIO-
NarawTeA B NOpAAKS YOLIBEHHA cTercHell nepeMeHHOIA.

pumep 4
3anscaTs B CTAHAAIPTHOM BHAE MHOOUNEH:
A=5-3x)-x+3x+2x° -7+ (2% -5,
Tpexae Beero, B MIOTOMICHE A 3aNMLIEM KRKULIA OLHOWNCH B CTaH-
napmaom BRAG: A=15x°+3x+2x° - T+ 4x* -5,
3atem apuecieM NoA0GHSIC YIcHb (OHH MOMMCPKHYTH):
A=15x"+3x =32 -7+ 4x".

7 Axnrcbpa, 7 ka.
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H, saxoHel, pacnoqoxuM uReHH B A B nopaake yORBAHNA cTeneHci x
(MaunHaA ¢ HAROGOIBWCH CTENCHH W KOHYAA WICHOM, KOTOphi#t Boodwe He
3aBHCHT OT x), Torna nonyunm: A4 =15x° +4x* ~3x' +3x-7.

370 H eCTH CTRHAAPTHLIA BUA ITON0 MHOTOMICHE.

3aMeTHM, YTO APYTOe PaclioNOKEHHE CRATBEMBIX YKE He ST CTAHAAPTHO-
1o Baa MHorouncHa. Hanpuwep, dopma zamce A=15x" +4x* +3x-3x° -7
YAC HC SBNSCTCA CTRHIAPTHHM BHAOM MHOIOAUICHS A, TAK KaK CIAracMos
3x pacnionomeno pawee craraemoro (—3x°)

Taksite OTMCTHM, YTO HAHBHCIDAS CTCTiCHb ONHOWICHA, BXOOAMCTO B
MHOIOMREH, cmmucmnmmommnmounpmepeuuom-
ufieH A HMEET LICCTYIO CTCNCHb.

3aMeTHM, 4TO OAHOMICH MOKHO PACCMATPHBATh KAK MHOTOMMICH, CO-
croamuit H3 ORHOIO WICHA,

111 3azanne Ha ypoke
M 616 (a); 617 (2, 6, r); 618 (g, 8); 619 (a); 620 (a); 622 (a); 624; 626 (a);
627 (a); 628 (a, r); 629 (a).

1V. Koutpossusie sonpocs

— Aaiite onpeaenexne MHOrOWICHA. [IPHBSAATE NPAMCPE MHOTOCHOR:
a) ¢ opuol nepemennodi;
6) € HECKQNBKHME HEPENCHHBIMH,

~ Kak NPUBSCTH MHONOTUICH K CTAHAMPTHOMY BHIYT
- Kak onpegeauts creneHs MuorouneHa?

V. Japanme Ba noM
MNe 616 (C); 617 (B, &, e); 618 (B, 1); 619 (6, r); 620 (6); 622 (6); 626 (6);
627 (6); 628 (6, b, &); 629 (6).

V1. Hoapeacne HTOTOB YPOKA

Vpoxa 64-65. Chomenne § BLITHTAHEE MHOTOWICHOB
Ifeas: pars nosTHe 06 ONEpALHAX CAOKEHNS H BRIMNTAHRY MHOFOURNCHOR.
Xon ypoxa
L. Coolutenne TeME: H uexeii ypoxa

I1. HosTOpenNe K 3axpemienne npoiinenHoro MaTepuana

1. Oreerst HA BONPOCH MO AOMAlIHEMY 3a8auuio (pasbop HepelleHHLIX
3a234).

2. Kontpons ycpoeHRs MATCPHARA (nHcLMEHHEH onpoc).
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Bapnanr 1
1) Haiire onpeaenesue MHOMOUNEHA. Kak NpHBSCTH €r0 K CTAHAAPTHOMY
Buay?
2) Sanumyre B CTAHAAPTHOM BAKE MHOTOMIICH:

6’y = 3x(yx)+2yx - x = 229" +3xy- y.
H olipeaenHTe ero crenexs. Haliawme ero snaueHue npH x=-2, y=3,

3) 3anuiuTe B BAAE MHOTCUNEHA ABY3HAYHOE YHONO ab.

Bapuant 2
1) Haiire onpenenenne MEoTOUNcHA, Kax onpenenuTe ero crencHs?
2) 3anHHTE B CTAHAAPTHOM BHAE MHOTOMICH:
2ab-b*-a+2-5 +5(ab)’ +ab-b* -4a-(ab)-b.
H onpeaenHTe erg crenelb, Haiiawre ero avavenne npy a=2, b=-3.
3) SanuIHTE B BHAC MHOTOWICHA TPEXZHATAOS YRCHO @b,

IIl. H3ysienne HOBOrO MATEPNAIA

Yrobur HaliTH anrefpanueckyio CyMMy MHOTOWUICHOB, HYXHO PacKphiTh
cxobin  npasecrH nopobunic wicnsl, Ilpn aToM, ecom nepea ckobxodi crout
3HAK «i», TO 3HAKK CRAraeMbIX, CTOSUIHX B ckobxax, He meHsiorca. Ecnm
mepel, CkoGKoH CTONT 3HAK «—», TO IHAKH CATACMBIX BHYTPH CKODOK MeHs-
W0TCA H3 APOTHEOTIONONHELE.

Ipumep 1

Haiiaent cymmy MHOrOuRcHOB A=64" +3ab—2b" u B=-3a" —Sab+4b".
CocTaBHM CYMMY JITHX MHOTOMJICHOB, YNHTHIBas MPABI/IA, PACKPOeM ckoBKH
H npuecaem nopobunie unednl. Ilonyusem:

A+ B=(6a" +3ab—2b")+ (30" -5ab +4b*) =
=6a’ + 3ab— 25" - 3a* - Sab+4b* = (6a° -3¢z’)+(:’un':-54::!:)-5-(—2!1:2 +4b) =
=3a" - 2ab+2b*.

PeaynLTaToM CIOMEHHA MHOrOWISHOB A H B Taxke SRngeTcs MHOMOUNEH

3a° =2ab+20°.

HTpuseep 2
Haiiaem pazsocts muorowresos A u B w2 npamepa 1. CocraBHmM pasHOCTE
ITHX MHOTOUACHOB, YUHTHBAN NPABHAA, PACKPOEM CkoOKH M Npupeaen noaot-
nete wnensl, llonyuaem: 4— B =(6a° +3ab-2b%)-(-3a* - Sab+4b) =

=6a’ +3ab-2b +3a" + Sab—4b’ = (64 +3a*) +(3ab+5ab)+(-2b' - 4b") =
=94* + 8ab - 6b'.

PesyRbTaroM BEMHUTAHHA MHOTOURCHOR A H B Tawe JBaserca MHOMO-
unen 9a° +8ab—6b%,
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Paszymeerca, MOXHO CKITAIBATE H BHMHTATH M000€ KONHUECTBO MHOTO-
YNEHOB,

Hpauep 3

Haitmw muorowien A+B+C,ecmu A=a° -b* +20b, B=24" -3ab—-4b*,
C=4a’ -3ab-TH".

MMonyuaem:

A+ B—C =(a* -5 + 2ab)+(2a" ~3ab—4b*)~(4a* -3ab-7b") =
=a*—b +2ab+2a’ - 3ab~4b" - 4a* + 3ab+ TV

Crpynnupyes B MONYYEHHOM MHOrowsieHe nonpoGumie wieHsl, a 3aTeM
APHABCACM HX: )

A+ B—C=(a* + 24" —4a*)+ (b - 4b* + Tb*) +(2ab—3ab + 3ab) =

=—a* +2b* + 2ab.

[pn cnoeHHH 1 BHIMHTAHUH MHOTOWICHOB TAKNE HONYYAeTCd MHOrO-
YAEH.

Huoraa TpeGyerca pemuts ofpaTHylo 3aBaYy — UPENCTABHT AaHALI
MHOMOWIEH B BHAS CYMMLI HAR PASHOCTK MHOMOuneHos. TIpu yroM nonesy-
10TCH EPABHAOM (NPABUIOM PACKPHITHA CKOGOK),

1. Ecnn aepen cxolGxXaMHi CTABHTCA 3HAK -+, TO WiEHH, KOTOpLIC 3aKNio-
YAIOTCA B CKODKM, JANMCEIBRIOTCA ¢ TEMH K¢ 3HAKAMM;

2. Ecnu nepen cxoSxaMH CT2BUTCH BHAK «—%, TO YIEHSE, KOTOPLIE 38KN10-
4EIOTCR B CKOGKH, 3aNHCHLIBAKYTCA ¢ MPOTHBOUOMORHLIMH 3HAKAMN,

Hpunep 4
* Ilycrs aau Mucrounen A =2a® —3ab+ 4b . Samuimcm ero B Buge CyMmu
H PASHOCTH ABYX MHOTOMICHOB.
a) A=24’-3ab+4b’=2a3+(-m+4b’). Jauuptii MuorcuncH A npes-
CTABNIEH B BHIE CYMMBI MHOTOUNeHOB 2a° u —3ab+4b°.
6) A=2a’ -3ab+4b* =2a" —(3ab—4b") . Nanruiit MHOTOUNEH A npex-
CTABREH B BIAC PASHOCTH MHOTOMNEHOB 2a° K 3ab—4b%.

Ouesnne, YTO Takoe NPeAcCTARNESHNHE He eAUHCTBeRHO. Hanpumep, MHo-
rouncH A MOXKHO JAMHCATL B BHAC CYMMM ABYX MHOIOANCHOB H APYTHMH
cnoco0aMu:

A=(2a* —3ab)+4b

unn A=(a* -3ab)+(a® +4b%),

win A=(3a* —ab)+(-a*-2ab+4b*) nT. 1.
1V. 3anaune na ypoxe

Me 636; 637 (C); 641 (n); 642 (a); 644 (a); 646 (a); 649; 652 (a); 654 (a,r);
656 (a); 657 (a).
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V. KouTpoJsibHbie BOTIPOCHI
— PaccuaxkisTe 0 NpaBHnax packpbiTHa cKODOK.

- Kak cxnaamiBaoTcH H BLIYHTAIOTCA MHOMOMACHRM?

— Yro apasieTcd cyMMOoit pA3HOCTH MHOTOYJIEHOB?

- Kak npeacTasuTs MHOTOUNCH B BHOS CYMMbI HIH PASHOCTH MHOT'OMAIC-
noB? loscHuTe Ha npuMepax.,

V1. 3ananne ua gomM
MNe 635; 637 (u); 641 (6), 642 (6); 644 (r); 647 (a); 648; 652 (6); 654 (6, e);
656 (6); 658.

VIL lTogBeacnne HTOrOB YpoKa

§ 10. NpouseeaeHne OAHOUNSHA HA MHOTOUYNEeH

Ypoxs 66--67. YMHOKEHHE ONHOL/IeHA HA MHOTOWICH

”ﬂl‘b.' O3NAKOMHTE C [TOHATHEM MHOTOMIEHA U CI0o ZANMHCHLI0 B CTaHIAPT-
HOM BHAC, NOHATHEM CTENCHH MHONONCHA.

Xon ypokxa
1. CooGinenne Temnl u ueneif ypoxa

IL. Mopropenue 1 3JAKpeNICHRE NPOHACHHOTO MATCPHAIR
1. OrBernl Ha BONPOCH HO ZOMANHEMY 3ajiaHnio (pasfop nepewennbIX

3aNa4),
2. Konrpons ycsoenuna Marepuana (nucsMeHHBIH onpoc).

Bapuanr 1
1) Ynpoctnte ssipaxenne 3x°y—~(2x°y —xp)}+(xy— yx*) © naitante ero
IHAYCHHE IPH Xy =—3.
2) JOKAWHTE, YT 3HAMCHHC BHIPAKCHNA
6a’t? + Bab® - 2a°0") ~ (4a’h’ + ab®)~2ab’ ue saBUCHT OT 3HAYCHMIH
RCPEMCHHMX @ U b.
3) Kakoii ocratok 0pH AcKCHMH HA 4 A3CT CyMMa YeTLIpex oCIea0Ba-
TeAbHbIX HATYPANLELX Yucen?
BapuauT 2
1) Ynpocture supaxenne Sxy’ —(3xp® +ay)+(4xy —2y"x) u uaiinute
ero 3Hauenme npu xy =—4,
2) Joxaxrre, HTO 311a4CHHE BLIPAOKEHNA
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Sab* +(3ab’ +3a’h) - (2a’b—3ab’) + 2’h e 3mBuCHT OT IHaveuwii ne-
PCMCHHEIX @ M B,

3) Kaxoli ocrarox nps AencHus Ba 5 RACT cyMMa NATH AOCHCAOBATERL-
HBEIX HATYPANLHLIX YHcen?

H1. Haysuenue HOBOIO MATEPEANA

Yrolnl yMHOWHUTL MHOTOUNIOH H ONHOWICH, HYKHO KOXKARH “WICH MHOIO-
UHCHA YMHOXCHMTB HA TOT OfHOUAEH M MONYSEHHBIC NpOH3BeNeHHA anrch-
PAHYECKH CIIOXKATE,

Hpunep 1

YMHOXYTS MEorouneH A =3a’ ~2ab+b* na omiounen B=-2ab.

Hwmeem: A-B=(3a"~2ab+b")-(—2ab)=3a" -(-2ab)-2ab-(-2ab) +
+* -(-2ab)=64’b +44a’h* — 2ab’.

JaMeTHM, 4TO SCNTH MHOTOUWREH MMEET CTAKAAPTHLI BHA, TO B peaynsTare
TAKOIND YMHOXEHHA TAKWE HOTYYaeTC MHOTOWICH CTSHAAPTHOMO BHAA, KO-
Topwii yX¢ HE HYXKARETCH B NPHBEALCHIHH NOAOOREEX YieHOBd.

pumep 2

YMHoXHM omHounen A4 =~24° u miorowuieH B=74°+3a-4.

Nonyusem: 4-B=-2a>+(7a* ~5a° +3a—-4)=-2a" - Ta* -2a* - (-5a°) -
-24%-3a-24" -(—4)=-l4a’ +10a - 64° +8a>.

TMonyueHnbt MHOTOYNIEH HMEET CTAHIAPTHRIE BHA. 3amerHM, 4TO 1po-

MCHYTOMHBIE PESYNLTATH MOKHO HE 3anuCHIBATE, TOTHA 3ANHCE TAXONO YM-
HOKEHHA BHTIEAAMT XOpOge:

A-B=-2a*.(7a’ —54* +3a-4)=-14d’ +10a - 6a> +8a’.

Pasyuecm. MHOTOYACH MOXKHO YMHOXHTD H HA HCCKONBEKO OAHOMICHOB.
Caenats Y70 MOXHO JIBYMR crocobamu:

1) YMHOKHT, MHOTOUWTER CHauana ua neppbili oauouned. B pesynvtare

nonyHaeTcd HOBRIH MHODOWNEH, KOTOPLH 38TEM YMHOMACTCH HA BTOpONH on-
HOWICH W T. A,

2) MepemnoxuTs Bee onHOWIeHs. B peayanTaTe monyuaeTca HOBLIA 0n-
HOWNEH, KOTOPHI 38TCM YMHOXKAETCA Ha JRHYLIH MHOMCYNEH.

fpumep 3
Vauowum muorounen A=3a" —2ab+55* naonnounen B=24" u C=ab.
Caenaem 3Ty 38834y ABYMA NEPeUHCASHHBIMY cnocolamu.

1 cnocob

YMHOXHM MHOMOUCH A H 0aHOuReH B, Tlonywaem nobulif MHOTOURCH:
D=A-B=(3a"-2ab+5b*) 2a° = 64" — 4a’b +10a’F".
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Tenepb yMuoxum Muorowies B u oanounen C. Ilonywaem oxoHuaresb-
Hbl#i OTBET — MHOTOMNIEH:

F =D.C=(6a"-4a'b+10a’0")- ab = 6a’b-4a'b* +10a°".

2.¢n0col

IepeMHOKHAM oasouncHH B u C. [lonydaaem HOBHH ofHOUNEH:

E=B-C=2a*-ab=2a’.

Tenepb YMHOKHM JaHHBIH MHorOWNeH A wa HoBwWH ogHouneH E. Mony-
YacM OKOHYATSIBHER OTBET — MHOTOWICH!

F=A-E=(3a"—2ab+5b%) 2a°b=6a’b - 4a°b* +10a’H’,

PazymeeTen, OTBCTEL COBIANAIOT B COOTBSTCTEHH ¢ COUCTATCNLHLIM CBOH-
creom ymnoxenus (A-8)-C=4-(B-C).

Oaxako AmKe [IPH ABYX OJHOUNcHAX BTopol cmocol pemenua sericrca
Gouiee DpoCTHM.

1V. 3aaanne B ypoxe
Ne 663 (a, B); 664 (G); 665 (a, 6); 666 (B, r); 667 (6); 668 (a, B); 669 (a, 6, r);
670 (2, 8); 672 (a).

V. Kourpoasunie sompocu
— Kax ymuoxuTs opuouneH Ha Muorounen? Ilpuseasre npumeph.
- Kakoe cBOACTBO yMHOXKEHHA UCTIOAB3YETCA NPH YMHOXKEHHH OBHOWNC-
HA H MHOTOINCHA?

VL 3anpanne ua gom
Me 663 (6, r); 664 (n); 665 (s, r); 666 (1, €); 667 (r); 668 (6, r); 669 (8, ¢, 3);
670 (6, r): 672 (6).

V1L [Noasenenne T0IOB Ypoxa

Ypoxn 68-69. HenonbioBanne yMHOXKCHES OIHOWICHA
H MUOTOWICHA upa apeodpasoBaHuM
aareGpanveckux BbIpakeHnii H pellcHHHE ypaBHeHNIH

Hens: paccMOTPETE NMPAXTHYSCKOE NPHMEHEHAES OHEPALMM YMHOKCHHS
OANOMNICHA H MHOTOYNEHA.

Xox ypoxa
L Coobmennre TemMn W ueneil ypoxa

H. MosTopeune H 3aKpenAcHEne NPOAACHHON0 MaATEPHANS

1. OTBSTH HA BOAPOCH HO SOMALIHCMY 3aAaHm0 (Pa3top HCPCUWICHHEIX
3ana4),

2. KouTpons yceroeHHE MaTepuana (CAMOCTOLTENbHAA paloTa).
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Bapuanr 1
1) BLnossKTe yMHOXKEHIE:

a) =3x'y(2x -y +)*); 6) 2xp(3x -2y +3xp)-(=3x%).
2) Ynpoctire puipakenne 2(3x* —5x+1)—3(2x* —4x+3) u BEHcIHTS
€ro 3na4cHne npu x=-2. -
3) Mpencrasure sapakerue 32y —x)—2y (¥ +y%) B BHAC MEOrOwWIE-
Ha U ONPEAENTC €O CTCCHB,

Bapusur 2
1) BLiNOnKHUTE YMHOXCHHE:

8) -2’2y -3x+x7); 6) 3(2x - 3x* +4xy) - (-2)°).
2) Vnpocture pupaxenne 4(x* —3x+2)—2(2x* —5x+1) v BemncauTe
ero 3HaNeHne Npye X =-3,
3) Mpencrasste Bupakenne 2xy(x— y)—3x*(x+ ") ® sune Muorowne-
112 H ONPEACANTE CrO CTCTIEHb,

II1. H3yuenne BoBoOro Marepuana
Habbis yMHOXENHA OANOUNEHA H MHOTOWISH HCROMBIYIOTCA NPH Ope-

00pasoBaHHK BHIpaKCHHI H PDCIICHHH YDABHCHHH.
Ipumep 1
Vnpoctam  shipaxeue A=a(a+b~c)~bla-b-c)+c(a-b+c) n
BRIYHCIIHM ¢T'0 3HaucHne ipw a=Lb=2,¢=3,
Honyvacu: A=a(a+b-c)-b{a—b-c)+c(a-b+c)=
=a’+ab-ac—-ba+b* +bc+ca-cb=chb+c* =a’ +b +c.
BLno yureHo REPEMECTHTCALHOS CBOHCTBO yMuOXCHHA: ba=ab,
ca=ac u ch=bc . Haiinem suauenne BupakeHun:
A=a?+6+7 =1 +22+37 =1+449=14.
Hpumep 2
Jokawem, 4To Boipaxenue A =2a*(a+b)~3b(a® +b)+a*(b-2a)+3b
NPUHHMACT OAHO W TO Xe 3HAMEeHHE NIPH NIOGLIX SHAYEHMSX TIepeMEHHLIX @ H b.
PackpocM oxolxs 1 noxysacsm:
A=2a"+2a’b-3ba’ -3b° + a’b - 2a” +3b* =0.
BroBr Ob10  Y4TEHC NEPEMECTHTENLHOE CBOHCTBO  YMHOMKEHHS:
2 2
ab=ab".
Hpumep 3
Ha npecreiimem npamepe 060CHyEM FEOMETPHYCCKH NPABUAG YMHONKE-
HHA  OfHOUNCHA W MHOMOWICHA, T. €. pacnpeleNTHTENbHHE  3aKoH
a(b+c)=ab+ac.



4 b F 3 D
PaccmotpuM mpamoyronsuwk ABCD co croponamss AB=a #
AD=b+c. Ero nrowans S, =AB-AD=a(b+c). Sror npamoyrons-
Huk ABCD coctout 43 npamoyromsuikos: ABEF co croposamn AB=g u
AF=bh u mwnomanLle S, =AB-AF=a-b u FECD co croponamu
EF=a u FD=c¢ u mnowansw S, = EF-FD=g-c. Ouesngio, 910
S acp = Saser ¥ Specp W a(b+c)=ab+ac.

fpumep 4
Pemnm ypasnenne 2x{x+3)-x(2x+4}=6-x.
VMHOXNM OBOUWIEHH HA MIONOWIEHH (T. €. PackpoeM ckofiku) M npu-

peaem nopoSunie wnens. [lonywaem: 2x*+6x~2x’—d4x=6-x nmm
2x=6—x,0rkyna x=2,

fMpuncp 5
2x-7 4x+3 _5x-6
18 9

YMHOKHM BCS HACHE! YPABHCHNA Ha HAMMEHBIeE O0IIlee KPATHOR HHCEA
12, 18,9, 1. e. HOK (12, 18, 9) = 36 u nomyanm:

207 o dxe3 o Sx-6 o
12 18 9
un (2x-7)-3-(4x+3)-2=(5x-6)-4;
umn 6x-21-8x—6=20x—24.
B neBoii 4acTH ypaBtieHHs NPHBEAEM NOZOGHLIE UieHb:

—2x-27=20x—24 nan -3 =22x, oTKYNA x=—i.

Pemnm ypasnenue

22
Hpumep 6
Pewmm eHHe -8 2x-6 ==
ypamH 4 3 12
YMHOXHM BCE MNCHB! YPABHEHHA HA HauMebilce obinee KpaliHee yncen
4,3, 12, 1. . na uucno 12, Monyvaem: 314-8 12~ 2x3-6 -12={-;—-12;

wm (3x-8)-3-{2x-6)-4=1x;
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HIH Sx—~24-8x+24=0x;

HAH X=X,

TaxuM ofpasoM, MOTYMHM TOXKAECTEO X =X. ITO O3HAYALT, HTO peiic-
HHEM JAHHOIC YPABHCHHA SRNACTCA 000 MHCAO X.

PasyMeeTcs, X YPaBHEHHAM W AanbHEHWIEMY HX pCUICHUIO NPUBOJAT H
TCKCTOBbIC 3aRAYK.

Iipunep 7

B nepsuiif fenk 30801 BHAYCTHA Ha § TOHH npoxyxuni Ooblme, YeMm BO
sropol. B Tperuil nens 3aB0A srnycrin B 1,5 paza Gonkille, WeM B nepsbie
npa aps. OXa3ai0cs, 910 38 9TH TP Ana Ono swnymeHo 220 TOHH NpoAYK-
unH. CKONbKO TOHH NPOAYKLMH BHMYCKANOCH Kakanit neHn?

ITo yenobusam 335a4n B TA0AHIE NPHBEASH BHITYCK MPOAYKUMH 3aBOA0M
B kukApil acHb. B kadecrse HenBecTiiof x BBERCHO KONMYECTEBO MPOAYKLMH
(e Tonnax), eemyuleHHodi sapogom Bo Fropoll oeus. OcTansHue croAGUL
TalNMLM ¢ ONEBHAHOCTHIO NOMYYAIOTCS H3 YCIOBHI 3aaa4n.

Aens - 1 2 1+2 3
Bunycx npopysumn | x+8x x | x+8+x | L5x(x+8+x)

Teneps, Hexoas vz yenosuil 3anauu, nocurTHE3eM o0mul BRNYCK npo-
DNYKUHMH 38 TPH OMHA, MCTIONB3YA Aannbie Tefmnuel, Ilosydaem ypasneHHe:
x+8+x+L,5(x+8+x)=220 wm  2x+8+15(2c+8x)=220, umn

2x+843x+12=200, anu 5x+20=220, win 5x=200, orxyna x=40.
YunTHRAA TAGAMLY, NETKO MOCUHTATE BHINYCK NMPOEYKLHH B Kawahii
LCHE;
B nepsuil gens: x+8=40+8=48;
RO BTOpO# AicHE: x =40;
B TpeTHit Aenb: 1,5(x+ 8+ x)=1,5(2x +8)=3x+12=3.40+12=132.
(Omeent: GEINO BHINYMIEHO: B Gepsbii AcHE — 48 Toum;, B0 BTOpOl ACHL —
40 rons; s Tpernii neHk — 132 TonnRRL)

IV, 3ananmne Ha ypoxe
Me 675; 677 (a); 679 (a, r); 681 (a); 682 (a, B); 683 (a, r); 684 (a); 686 (6);
688; 693; 696.

V. Jananne A ZOM
Ne 676; 677 (6); 679 (e, 3); 681 (B); 682 (6, r); 683 (6, x); 684 (r); 686 (r);
689; 694; 697. i

¥Yi. Hoppepenne HToroB ypoxa
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Ypokn 70-71. Buinecenne o6uero MEOKHETEIN 32 ckolkn
Heas: 00yMuTh HABBHIKAM PANOXKENINA MEOTOWICHOB HA MHOXHTENN.

Xon ypoxa
L Coofmienue TemMul B ueaeli ypoxa

1. Nonropenne u 3axpenaenne NpoilIeHNON0 MATEPHAIA

1. OTBeTH Ha BONPOCH NO AOMAlIHEMY 2808HHIO (Pa3ibop HepelleHHBIX
3aia4).

2. KonTpons ycBoeHHS MaTepsana (camocTosTenbHan pabora).

Bapaanr 1
1) Pemite ypaBHeHHe:
a) 2x-3 5x-4=4x+3'
5 9 15’

6)6“:"4* 2 ,2(3"2)4 2
7 x-3 7 x=3
2) Moeax yMeHBHA cXOPOCTL ¢ 80 wd/a Ao 60 kM/4. B peaynsTate 3a-
TPATHA HA MYTH MEXIY ropofaMH Ha 30 munyt Gonbe. Haitty paccrodtne
MERJTY rOpoAaMH,

Bapnant 2
1) Pelaure ypabHenHe:
5x-2 2x—-4 x+43
a) ~ =
4 3 6
6 10x-5_ 3 _S(2x-1) 3
3 x-] 3 x-1
2) Noexn yremmiun ckopocTh ¢ S0 kv/a ao 75 kw/u. B pesynbrare 3arpa-
THIL HA TIYTL MEXAY IopoAaMH Ha 40 MuHYT Mexbine, Haiitn paccrosume
MCANY TOPOIAMME,

I1L, Hzyuenue HOBOIO MATEPHANA

Flpn anreGpauveckux npeofpasosannax, pemeHun ypasHeHut, ackicran-
ax ¢ aareGpasuecknma ApobaMu GuiBaeT NONE3HBIM NPEACTaBACHHE MHOTO-
92c1a B BUAC NPOHIBEACHHA APYTHX MHOTOWICHOB (HEKOTOPHE TAKHE MHO-
rouacHsl MOryT OMTE W oaHOWNeHAMH). Takoe NPEACTARNEMHE MHOMOMICHA
1a361838TCA PAIONSHHEM MHOTOH/IEHA HA MHOXMHTENN.

Pa3noXeHHe MHOMOU/ICHA HA MHOXHTCIN OCHOBAHC HA PACTIPEACRUTC IL-
nom coiicTee ab + ac = a(b + ¢). MNpy 37oM oGt MROXWTENE @ B YncKiax
ab H ac MHOrOUNeHA BHIHOCAT 38 cxobxy. FloaTomy Takoi chocod pasmone-
HHH MHOTOWICHA HA3HIBAIOT BHIHECCHHEM OGIMEro MHOXKHTENS 38 CKOBKH.

Hpumep 1

PasnokuM Ha mMuomurensn mHorowien A=9a’h’ —21a°5° . Jlerxo 3ame-



i) fToypouvisse paspabommi K yuebixy FO.H, Maxapumesa t dp.

THTh, ¥TO unchHe 9a°h u 212’5 muorouncea A uMeloT 1auGonbmii 06-
it MuoxuTens 32°5' . TIoITOMY HX MOXKHO JaTMCATS B BAAE:

94’6 =3a’h* -3a n 21a°F =3a’* - 7b.

Torna 2aunbii MHOrOWNCH HMeeT BIIE A =3a’b’-3a—-3a°h° - 7b,

Henonb3ys pacnpeneniTeNEHOS CEOHCTBO, BhileceM OBDMINI MHOXHTCAL
3a’H® 3a cxoBxu w nonyuns A=3a’h’ -(3a—7b) . Taknm oOpasom, AanHbi
MHOTOUICH A PasfIOXCH Ha NPOM3BCACHHE OAHOWICHA 3a°H M Muorounena
3a-7b.

3aMeTHM, YTO IErK0 NPOBEPUTL MPABHILHOCTE PARAOKEHHS HA MHOXKH-
TenH. JIRa 5TOFO HARC BHITONHHTL OCPATHOS ACHCTBHE - YMHOXHTL OANO-
uned 3a*H* u muorouncH 3a - 7b. Toxyaacu:

3% (3a—7b) =3a°b" -3a - 3a°b* - To =94’} — 214’ = A,

Tak KaK B PE3yNILTATC YMHOKCHHA BHOBb SONYMCH MHOTOWICH A, TO ¢ro
PANONKEHHE HA MHOXKHTENH BLINIO/HENO 1IPABAIILIIO.

fpumep 2
PasnoaHM Ha MIGKHTENH MEorowieH A = 214’0’ +284%0° —14ab.

Jlerko 3aMCeTHTE, YTO KAk Ml YieH MHOTOMNENa A BMEET MHOXMHTCRCM
omiouneit 7ab . Modrromy Muorounenr A MOMNO 3aMUCaTL B BHAE:

A=17ab-3a’b+Tab-4ab* —Tab-2. Tenepp sror oOWMI MIHOEHTENDL
Tab MORHO BbHCCTH 3a ckobkn: 4 ="Tab(3a’b+4ab’ -2).
Takrm o0pasoM, MIOTOWIE A PasioXkell 11la NPOHIBEAEHHE OLioMIeHa

Tab n MuorowncHa 3a'b+4ab’ -2,

ITpaBUALHOCTE PAIOMEHHS HA MHOKHTETH IETKO MPOBSPHTD,
[Cenyn yMHOXHTL MHOKHTEIM MHOIOMACHA, TO DOJYYHTCA AAHHLIH MHO-

rounen: 7ab(3a’b+dab* —2)="Tab-3a’h+Tab-4ab’ + 1ab-(-2) =
=21a’b* + 28a’6" — 14ab.
ITpamep 3

Pawnoxum Ha MHOXHTENM MEOrouneH 4 =2a°h-(2a +3b)+3c-(2a +3b).

Bunecem obuwmii MuoxuTens (24 +35) 32 ckobkn 1 nony4ac:

A=(2a+3b)2a%b+3c).

Hrak, Muorouncit A pasnomeH HA NPOHIBEREITHE NBYX MIOIOUWICHONR
(2a+3b) v (24’h+3¢).

!l paBHILHOCTD pASIOXKCHHA JICTKO MPOBCPHTL YMHOMKCHHCM COMHOMKHTC-
neit: (2a+36X24a% + 3¢y =(2a +3b)- 28’6 +(2a +3b)-3c, T. €. HOMYuHM AalI-
B MHOTOYACH.
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Hpunmep 4

Paanoxum Ha MuoxuTend Muoroune 4= 7a*(a—3b)+(3b-a).

CharaeMuic B BUPORCHHE A HMCIOT MuOKHTENH a—3b W 3b—a , Koropue
OTAHYAIOTCS APYT OT APYra TOLKO 3uaxoM. [TooroMy B Muorounere 3b—a
BBIHOCHM YHCNO —1 3 cxo6ku. Tlonyusem: 4 =7a*(a—3b)+b-(-1){a-3b)=
=7a*(a-3b)-b(a~3b)=(a-3b)Ta* -b).

TaxuM 05pa30M, JAHHLIL MHOTOUNCH A DAINONAEH Ha NPONIBEHCHRE MITO-
rounenos a—3b n 7a* -b.

3amerum, uTo npeobpasoraune H(3b—a)=-b(a-3b) moxno obuac-
HWTL W HHAYE: ECSH HIMEHHTL 3HAK Y BTOPONO MHOMMTENA H NEPEA IPOHIBE-
AEHNEM, TO IHAYCHHE BHDAXEHUA HE HIMEHHTCA.

Crnocol pasnoxenus Ba MHOXHTERH JACTO BCAQILIYETCH NPH PEIICHHH
ypasueﬂuii H B 330aMax Ha JCNHMOCTE “IHCEN.

Hpuuep 5§
PewnM ypasrenue 3x2 —2x=0.
PaznoxumM neByw YacTh YpasHCHUA HA MAOKHTEAH. Jina aToro BhiHOCKHM
obwmuii MuoxHTeTs X 38 ckolun. TTonydaem: x(3x—2)=0. [Iponsecacue
MIIOXHTeAIE! PaBHO tyMo, eci XoTA O oaMH H3 HEX paBen Hymo. Himeem:

x=0 uni 3x—2 =0 (xopeHb ITOro AMHSHHOIO YPABHCHHA x=§.

Hrax, paHHoe YpasHeHME HMeeT aea xoput x=0 u x=%.

Hpumep 6
Hoxanes, uro Bupaxenue 4°+4° —7.4° peaurcs ua 61,
Buiticcem B Baipaxernn 4° +4* —7-4° ofmuit mronsrens 4° 38 crkoGkm
M noaywam: 4°+4°-7.4°=4'(4+64-7)=4".61. Jlannoe suipaxciine

NPCOCTARNEHO B RUAC NPOICIB&ASHHN ABYX YHCEN, OARO M3 KOTOPMX pasko 61,
ToaToMy ZaHHOE BRIDIKEHHE REHTCE Ha 61,

IV. 3aaanne na ypoke
Ne 702 (a, r); 705 (6, 3); 708 (6); 710 (B); 711 (a, 8); 712 (6); 713 (6); 715 (8);
716 (6); 718 (6, a); 719 (6); 720 (6, x).

V. KoETponsnnie BOOPOCH

- Kaxoe npeofpasopanie HAKBACTCE PANIONKCHHCM MHOMOWICHS Ha MIIO-
srenu? Ipreeapre ApAMeEpsL.

— Ha xaxom ceoiicTBe OCHOBEHO BRIHECEHHE 00O MHOKHTCS 32 CKO5-
xu?

- Kak BHOCHTCA o6Hil MHOXKHTERD 32 ckoOku? TToAcHUTE HA ApHMeEpE.
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V1. 3anaune na nom
M 702 (6, B); 705 (a, e); 708 (a, B); 710 (r, €); 711 (6, r); 712 (a, 8);
713 (a, B); 715 (a); 718 (a, B); 719 (a); 720 (a, B).

VIL Nonsencane HTOTOR YPOKA

Ypoxn 72-73. Kortponbuau paGora Ne 5
no Teme «CyMMa B pa3HocTb MHOroO'WIEHOB.
Hpouspeaenie OAHOMACHA H MHOTOWICHR»

Kontponbuas paGoTa cocTariena B WeCTH BapuakTax (papuaHTht 1, 2 —
camsle npocTuie; 3, 4 — cpeaneli cnoxHoCTH; BapHAaHTH 5, 6 — caMule ClOX-
Hbie). CreneHp CROXHOCTH MEHICTCA HE CIMIMKOM PEIXO, NOITOMY MOKHO
PEKOMCHAOBATD Chelyomnil KpuTepuii OLICHKH: IPH pellicHHA BapHaHToB i,
2 ouenka 3 cTABHTCA 33 MOGEIE TPH peileHALIE 3AYH, OLEHKA 4 — 3 JeThpe
IAQ4H H OUCHESR 5 — 32 RIATH 32049, Onpa 3apa98 AACT INKOABHAKEM HOKOTO-
py1o caofony aribGopa. [Tpu Tex we xpuTepHAX OUCHKH 32 PeiticHHe BapHaH-
ToB 3, 4 poBapnserca K Habpaunum Gannam mononnmurensye 0,5 Sanna; 38
peuicHie 8apHaHToB 5, 6 — aonomxurensto 1,0 6anna (To ecTb oLeHKa 5 cra-
BHTCA y&¢ 33 4 3anmavH). Bee 3anauu B BAPHAHTC NPUMEPHO PABHOUCHHM.
Moxer OuTS HECKOJIBKO TIKENEE 3AZAYH 5, 6.

flepen npopeaeiHEM KONTPOIBHOH palore ygawsxcx nerecoolpasHo
OJHAKOMMTD C KPHTCDHAMH OLCHKH M DasHOM CJIOXHOCTLIO BapHaHTOB. Bhi-
Gop BapuaHTOR MOWeT GLITL OCYINECTBNGH YMHTENeM HIM NpefiocTaBneH
YHALMMCA (B 3TOM CIYHae VPEANCAATCTCH HANUYNHE KOTHPOBANLHON TEXHH-
KH 8 WKofe H H3OHTOUHOES koaHuecTBo 3anaHuil paborei). Tocne ypoxa-
pasiopa KOHTPONLHOH PEIICHHE BCEX SARAY INECTH BAPHAMTOR MOKET OHITh
BbiBelIEHO Ha creHne. Pasymeercs, paso0pars TEKOE KOAMYECTBO 3843M Na
YPOKE HEBI3MONHO (AR H HES HYNKHO)-

Bapsant 1

1) TipeobpasyiiTe Bupaxenne B MHOMOWIEH CTAHAAPTHOIO BHAA M Onpe-
AETHTS £r0 CTENICHD:

8) 24’ +3a-5b+7Tab-2a—a+4b-Sab~a* —2ab;

6) 2a(3a+4b)-5b(a+b)—54* ~3ab+6b*.
2) BrstecuTe o0muit MHOXITENS 32 ciobiu:

a) 3a* —124° + 6a; 6) 15x*y’ -5x°y* +102%y.
3) Peiumrre ypapuenne _x:S__sz 7

4) TypHCTE TIPONITH HEKOTOPOE PACCTOIHHE CO CKOPOCTHIO 5 KM/Y M Ta~
KOC ¢ PAcCTOAHUE MPONNBUIH HA IOTY €O CKOpocThio 2 km/4. Ha pecw aToT
nyTs 66110 moTpayeno 7 yacor. Kaxkol nyTh npeoionenst TYPUCTE MELIKOM A

Ha naory?
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Bapuanr 2
1) [MpeoGpazyiiTe BHpAKCHAS B MHOTOYNEH CTAHASPTHOTO BHAA H OfNpe-
DCNRTE €10 CTENEHE:

a) 3a° +7b-3a+5ab+2a+a+36" —6b—3ab~3b* - 2aby,
6) 3a(4a+3b)—9b{a—b)-12a" -85 +2ab.
2) BunecuTe ofimuti MHOKETENL 38 ckolku:
a) 45° +85% - 12, 6) 122°y* =8x*)* + 4x’y.
3) Pemure ypasnesde 1;’—2=-3%+1

4) TypHCFhl MPOUUTH HEKOTOPOE PECCTOAHHE CO CXOpOCThIO 4 XM/Y ¥ Ta-
KOC ¢ PACCTORHAC NPOINBITH B4 ROAKE CO CKOPOCTHIO 6 kne/a. Ha mecy aror
nyTe Gbino norpadyedo 5 uacop. Kaxoif myTs npeoaonenn TypHCTH IIEWKOM H

Ha naory?
Bapuanr 3
1) NpeoGpazyiire BUpaxeHHe B NHOTOLICH CTAHAAPTHONO BHIA H Ofpe-

AENUTC ETO CTENEHD: [%xzy)[%y’)-k‘y’(;y’ -I-.‘!}’)-I- 2x*y°,
2) Ynpocrire supaxenne 2xy(x+y)-3x’y -~ xy* w ualimire ero suave-

T y—-?'—
P *=3 2

3) Pa3noxuTe Hi MHOXHTETH Brpaxenue 6xy(2x— y)+Sy(y - 2x).

4) Pemmnre ypaprenne 5x° +0,2x=0.

5) Noxaaare, uro qucno 5° +3-5* +2.5° xpamio 66.

6) Moe3n npoxomuT paccrodsme Meany ropojams 3a-8 uacos. Ecan on

YBEMHYMT CKOPOCT: HA 20 xw/fu, To npoliger 10 paccTosHHe 33 & 4acoB.
HailfTH cxopocTs I0c3aa N PacCTONHHE MEKIY MOPORAMH.

Bapmany 4
1) TpeoOpasyiiTe BripaxkeHHe B MEOINOMAEH CTARJAPTHOTO BMIA ¥ ONpo-

JEIHTe ero CTENeHD: [Séy](%fy’]-zx’y’(xzy - )+ X’y

2) Ynpocrure supaxenue 3x(x - y)—2x" +4x’y w ualinere ero suave-
1

3
HHE NpH x--z- . y—-i—.

3) Pasnoxure Ha MHOXMTENA BuipaKenne 3xp(x —2y)+2x(2y —x).
4) Penmwrre ypasuenme 3x* +0,6x=0.
5) Noxaxure, aro ancno 4’ +8-4*+3-4° xparno 81.
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6) Moesa npoxomsT paccTOAHHE MEXAY ropofiaMH 33 9 sacos. Loau on
YREJIUUMAT CKOPOCTh Ha 20 kmfy, TO npoiiger 10 paccCTORHKHE 33 7 4acos,
Hajim ckopocTh moeaga 1 paccTOAHHE MEARY NOPOAAMA.

Bapmnamt §

1) NMpeoGpazyiite BHpakeHHe B MHOTCWICH CTAHIAPTHOTO BHAA H OnNpe-

JEAHTE CrO CTEMeHE M 11aiiRNTe 3Ha%CHuE NPH Xy =15 ;

2
(2713”)-[§ay) =3’ - ) -2(w) .

2) Paznoxwure BopaskesHe Ha MHOXHTENH 4a’b(2a -3b)+3ab—2a>.

3} Pemute ypasuenua: .
6x+7 ., _3-5x

Ax+2x’ +50° =0 -2
a) 3x 8= 14

4) JMokaxure, wro yncno 11-3* +5.3° +3 kparwo 53.
5) 3namenarens aannoi apoty Ha 5 Gonvle cc wuchHTena. Ecau ee unc-

JHTEAL YBENHYHTS Ha 3, A 3uaMenarent ka 1, To noayurtca npobe % Haii-

AHTE AZHHYIO ApoOb.
Bapnant 6
1) TipecOpasyiiTe BMpaKeHne B MHOTOWISH CTALAAPTHOrO BHAA H onpe-
ACIHTE CIO CTEACHD M KalauTe 3HaveHHe npu xy =3

(64x°y) G 1)?] -4y - 2y)+5(xpY .

2) PasnoxuTe Buipaxetite Ha MHOXHTCIH 3ab’ (4a —b)—20ab+ 5h*.
3) Pemte yparncHus:
2x+4

g) Tx+4x° +3x° =0; 6)-‘5-;-—9-+l= ==,

4) okaxure, 410 uucao 13-4° +3-4° +4* kpario 89.
5) InamMenarens Aamicit Apobu ua 4 Sonbiie ee wucaurean. Ecau ce unc-

1
JHTCAL ¥ 3HAMCHATCHL YBCHHUHTE Ha |, TO RoyyuuTea ApoShb 3 Haiiaure

AaHHYI0 Apob.

Ypox 74. Avanu3 kouTpoasuol paGoTs
Xon ypoxa

1. HogpepeH#e HTOPOB KORTPOJILHO# paboTn
1. Pacnpcnesenme paboT Mo BapHaHTaM M Pe3yAbTaTE pelnctns. JiauHeic
yaobuo sanocuts B Tabnuuy (A Kaxao#H napel BAPHAKTOR).
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M aanan/Hrers 1 2 3 s 6
+ 5
+ 1
- 1
& 1
OBGo3nauenna:

+ — YHCAO PENIHBIIHX 3ARYY MPABHALEO HAK NONTH RPABHABHO;

#+ — YHCIO PEIIHBIINX 38429Y CO SHATHTEALHLIMH HOTPEIIHOCTAMH;

—— YHCNO HE PELHBINNX 3aJA4Y;

& — yMENo He pellaBLuX 3a8avy.

BapuanTsl 1, 2 — 8 yuammxca.

2. TunBYHEC OIHGKH IPH PEALIEHHH 3a]34.

3. 3apaun, peBARIIHE HANGONBIING TPYAROCTA, H HX pA30Op (YuHTCACM
ATH UIKONBHUKAMH, PEIHBIIMMH 3TY 3a0A4Y).

I1. Pasbop 3axau BapuauTes
Bapmamt 1
1))

a) a’ —b-(propas crenens);  6) a” —b (BTOpAs cremens);
2)

a) 3a(a®-4a+2) 6) Sx’y(3x-’yf—y+2).

1
3) x=14=;
) x=l4g

4) 10 xm neuxom 4 10 kM Ha wioTy.

Bapuanr I1
1) )
a) 3a° +b (sropas creneut); 6) 5% +2ab (sropas crenent);
2)

a) 4b(b* +2b-3); 6) 4x*y(u’ -257 +1).
3) x=-8,5.
4) 12 xm newxom # 12 xv HA NOAKE.

Bapsaut 11

1) =»*y° (wectan cTenens),

3
2) ;
3) y(2x-y)(6x-5).

4) x,=0,x,=0,04.
5) 60 ke 1 480 xm.
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Bapmanr IV
1) 35y (mecran cTenens).

9
2) =
)2

3) x(x-2y)(35-2).
4 5=0,5=-02
5) 70 kM/u m 630 K,
BapmasT V (pemonne)

1) BunonuuM ykasanHele AeficTBii:

ﬂay’-%x’f—k’y‘+3x’y’—2x’y’=3.x’y‘-3£y‘+ff=

=2y =(0).

Yutenn apasuna pedicTiif ¢ MHCIAMH ¢ HATYPAILHBIMH CTENCHAMM.
Muorounes (KoTophili B JAHHOM CHYTaE ARJINETCA OAHOWICHOM) X°)° UMeeT
LIECTYYO CTENEHE, SHAYSHHE YPONO MHOTOWIEHA IpH xy =5 pasho 5° =125.

(Omgenm: x'y*, wecran crenens, 125.)

2) B iannoM BpIpakensi U3 IBYX BOCHCAHHX YWICHOS BHHECEM 38 cko0KH
o6mpii muoxwrens. (~a) u noaysuns: 4a’b(2q —3b)—a(2a-3b)=
=(2a-3bX4a’b - a)=(2a - 3b)- a(4ab-1)}=a{2a—-3b)(4ab-1).

(Omeem: a(2a-3b)(4ab~1).)

3) a3) PasnoxHM REBYIO MACTH YPAaBHCHHMA HA MHOMMTONN, BEIHECA X 38
cxkoGxu. Monyuaem x(3+2x* +5x*)=0. MNpouseenenne MuoxUTENCH PaBAO
HY0, 6CIH OAHH H3 HUX pabest Hymo. llepstili MHOXHTCNE PaBCH HYMIO NPH
x=0. Bropoli Mnoxwrens 3+42x* +5x* 20 npu Beex x, Tak xag x* 20 M
x‘20.

(Omeenm: x=0.)

6) YMuoxHM Boe ACHH YPABBCHHA Ha Uncio 14 1 noaysmm:

6“7-14-2-14=1'1~‘§’--14; win (6x+7)-2-28=3-5x;

HiN 12x+14-28=3-5x; mm 17x=17 ,o1xyfa x=1.
(Omgem: x=1.)

4) BratieceM 3a cxobxn oS MHORHTEND 3° W NONYHM:
11-3*+5-3 +37 =3*(11+5-34 %) =3*(11+15+27) =3¢ .53,
Tax Kax GHeIo YMeeT MHOXKHTEN 53, T0 0RO R KpaTro 53,
{Omeem. HOKHIAHO.)
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5) TlycTe uncanTens ApoGH pasen X, SHAMCHATEAL paseH (x+5), T. e.

Apolb HMCST BHA L.ﬂmmmwwmymmnmia
x

+5
x+3 2
3HAMCHATEADL 1A 1, nonywum apobs -;;—g.mmpmpam ;.Plneenypanne-
e _;xri:% wm 3(x+3)=2(x+6), wiH 3x+9=2x+12, oTkyaa x=3
IMozromy nannaa aApobe = pasHa 3 =E
Y x+5 3+5 8
3
(Omeem: E.)
Bapusur VI (pemienne)
1) BuinonsuM yxasaHHHe aeicTBhs:

6axly Ly —ax'y 4555 =AY —tx'y 157 =5 = ().

~ Yyrenw npapmng AcHcCTEMIt ¢ 9MCRAMH ¢ HATYPANLHEIMH CYENEHAMH,
MuorotuneH {KOTOpLI B AAHHOM CY9ae ABMIAETCA OAHOUNEHOM) X°y° MMeeT
WEECTYIO CTeNeHE, 3HaUeHHe 3TOM0 MuorowieHa ApH xy =3 pasuo 3° =27.

(Omaem: x'y* , mecras crenens, 27.)

2) B zansoM BRPAKEHHH H3 ABYX NOCICAMHIUX WICHOB BHHECAM 38 CKOOKH
obiwii MHoxuTens (=55) u nonyuum: 3ab’(4a ~b)-5b(4a-b)=
=(4a-b)3ab’ - 5b) ={4a - b)-b(3ab -5} =b{4a—b)(3ab-5).

(Omesem: b{4a-b)(3ab-5).)

3) a) PasnoxuM EBYI0 44CTh YDOBHCHHL HA MHOMHTGNH, BHRIHCCE X 34
cxoGkn, Monywaem x(7+4x +3x*)=0. [powsseacHne MuoxHTENCH panno
HYMI0, €CTH OAMH M3 HHX paseH BYNo. Tlepsbilt MHORHTENE paneH HYNO NpH
x=0. Bropoit Mpoamrens 7+4x* +3x* «0 npn seex x, Tax kak x° 20 n
xz0

(Omeem: x=0.)

6) YMHONKHM BCe WISHH YPABHEHHS H3 YHCTO 45 H NonyuHM:

x—:‘-45+1-45=¥-45; win (x—4)-9+45=(2x+4)-5;

uny 9x-36+45=10x+20, orxypa x=-11.

(Omgem: x=-11.)

4) Buiseces 38 ckobin obutnii muoawTens 4° 1 nonyunM:

13-4 43- £+ £ =4(13+43-4+8)=4(13+12+64) =4 .89,
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Tak KaK HHCHO MMEET MHOXKHTEND 89, TO 010 H Kpamio 89,
{Omeem: nokasano.)
5) Nycte wucnnTens apolp paBeH x, 3HaMeHaTens pased (x+4), T. e.

Apolb HMeeT BHA —%.Hocnemmeewmnnmaueumsyne—
x+

AN Ha 1, momyuuaM apoe xT-I-; » KOTOpas paBHa % HMeem ypaBHEHNE:
X

EH_ Y m 2xt1)=x+5, uam 2x+2=1+5, oreyan x=3,
x+5 2
x 3 3

IV Vet &

TMoaToMy AannAn Apobb .

3
(Omeaem: 7.)

§ 11. NpousseseHne MHOroYNEHOB

Ypoxn 75-76. YMuoxenEe MEONO'WICHA HA MEOTO'LICH
Hene: orpalborath HABLIXY YMHOXEHHA MHOTOWIEHOB.
Xoa ypoka
L Coobmenne TeMul ¥ Beneil ypoxa

II. Hayueuue HOBOTO MATCPRANR

Y1001t YMHOKHTL MHOTOWIER HA MBONOUACH, HYKHO YMHOXKNTL KOKIbi
qNeH OMION0 MHOrOUNCHA Ha KaxAbl wnen Zpyroro MHOrouneHa H GONY-
YCHHBIC TPOHIBCACHHA ANreGpaiiMeCKH CIOXKHTS,

Hlpunep 1
YMHoaHTE MHOrOMNCHH A =34-2b w B=24+3b.

BHINONHUM YMHOXEHHE NIOITANHO: YMHOWHM KREALI unen, exoasmyii B
A, na Mnorowneq B, a 3ateM YMHOXHM OAINOWIEHH HA MHOTOWICH (B COOT-

BETCTBHH ¢ NpeALAYHM MyHKTOM). Torsa nomyuaes:
A-B=03a~2b)-(2a+3b)=3a(2a+3b)-2(2a + 3b) =
=6a’ +9ab - 4ba - 65*.
Teneps 0CTRNOCH TONLKO NPHAECTH NOAOGHDIE WaeHRL:
A-B=6a* +5ab-6b* (3mech yvreno, o ba=ab).
3ameTHM, UTO Pe3YNLTATOM YMHOXEHAS MHOPOWICHOR TAKNE ABNAET-
¢ MuOroMACH. [IpH 2TOM SCIIN OLHH MBOXHTEIb COCTON U3 M YICHOB, &
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BTOpolt - W3 # “NCHOE, TO B NPOH3BEACHHH (RO OPHBSACHHE MOROOHMIX
ufiesos) Gyaer m-n wieHoB. ITHM coolpaxeHHeM MOXKHO NONb3OBATHC

A KOHTpONA mpeoGpazobaniii, B PacCMOTPEHROM NMpHMEPE MHOTOUNIC~
Hel A ¥ B cocroanu m3 Asyx wuncHop. [looTomy B MHOrouncHe

A+B=64% +9ab-4ba — 66 mmceren 2 - 4 unena.
B chyuae «HECKONEKO MHEOTOYACHOBY YMHOMCHNG BLINIONHACTCH NOOHC-

PeAHO, NPH STOM MNOCHE OHEPCIHONO YMHOKEHMS NPHBORATCA TNOA00HNeE
wnenbl.

Hpunep 2
Vmuoxnm mHoroynean A=a-2b, B=2a+3b, C=3a+b.
VMHOXHM CHAYSNAE MHOTOIEHH A # B;
A-B=(a-2b)(2a+3b)=a-(2a+3b) - 2b(2a + 3b) =
=24’ + 3ab—4ba - 65 = 2a* — ab- 65,
Teneps nonyueHuLIT MHOTOUNSH YMHOMYM Ba C:
(4-B).-C=(2a° —ab—6b*)(3a +b)=(2a* — ab-6b*)-3a+
+(24” -ab—66%)-b=6a" ~3a°h~18ab’ +2a°b - ab® - 65" =
=6a’ —a’b-19ab* - 6b°.

YMHOKEHHE MAOrOYIEHOB HCNONL3YeTcs B NpeolpaloBaHMAX BHpaXe-
Huill, NPy peiicHHH ypasHennil, B 3a0a98X Ha AETHMOCTL YWHCST H T. A.

Hpumep 3
Ynpoctire puipakenue A =(a’ +2b)a’ ~2b)—(a* + 2b)a® - 2b).
Ytohn npeobpasopats BHpRKEHHEe A, NEpeMHOEMM BXOAAIME B HENO
MHOrO'WiCHN H NpiBegeM RoaoGHbe wienl. Momyuaem:
A=a’-a*~a*-2b+2b-a* +2b-(-2b)-a*-a* - a* -(-2b) - 2b-a* - 2b-(-2b) =
=a*-20°b+2a°0— 40 —a* + 2a°b-20’b + 4b* = ~42’b 4+ 4b* =
=-42’b+4a’b=4a’b(1-a).

Mpumep 4
Pewure ypaHeHHe (3x+2)2x+3) —{x+4}x —2) = (S5x+2)}{x-1).
TIpeoGpazyenm obc HACTH YPabHEHHR, NEPSMHOKAN MIFOTOUICHB! H DPHBO-
A8 nopobuwie unenn. flonyuaem:
6 +9x+4x+6— 2 +2x-4x +8=5x" —5x+2x-2;
i 1lx+14="3x—2, 0mn 1lx+3x=-14-2;

16 8 1

]4 =—16' =——=——=—.l_.

Hnx 14x OTKYHA X -7 Z
Mpumep 5

Hoxaxcure, 410 npy mooM HATYpANbHOM 3HAYEHHH # 3HAYCHHE BHIPA-
weHHd A=(n+1)n+2)—(3n—1Xn+3)+5n{n+2)+n+7 xpatho 3.
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MepemHoxnM MHONOWICHN H NPHBCACM NoaolHKe wieHb. Hmeem:

A= + 24 0+2-30" -9 -n+3+5n +10n+n+7=

=3’ +6n+3=3-(n* +2n+1).

Tpn moBoM HATYPanLioM # 3HaueHUE BuipaxenHs »° +2n+1 ssaserca

HATypansabiM Yncnom. [loaTomy 3nauesne BupakeHHa A KpaTHo 3 npr mio-
GOM HATYPANEHOM 3HAYEHUH 2.

ITL. 3apanne na ypoxe
2725 (6, n); 726 (6); 728; 730 (6); 731 (a); 732 (s); 734 (a); 736 (a); 738 (6);
740 (a); 743 (a), 744 (B); 746 (a); 747, 750.

IV. KonTpoasnbie BONPOCH
— Kax ymHoxuTs MHOrouncus? Iipnecayre npumeps.
— Kaxoe Bupake e ABIIETCA PEIYILTATOM YMHOKSHHA MHOTOMNEHOD?

V. 3axanue na aom
Ne 725 (a); 727 (6); 729 (», n); 731 (6); 732 (r); 734 (6); 736 (6); 738 (a);
739 (B); 743 (6); 745 (6); 746 (6); 748; 749.

VL. TloaBeaeHHe ATOFOB YpoKa

Ypox 77, Paznomenne MHOIO'LTCHE HA MUEOKUTSIN
coocoloM rpYNNupOBKE

Ileas: ozHAKOMHTL YHALIMXCE C €€ OTHHM CTIOCO0OM PAsNOXEHHA MHO~
POAIEHA 1A MHOXKHTENH. *

Xon ypoxa
L. Coobmenue TeMu B Beaei ypoxs

I1. MoaTopeune H 3aKpenicsie NPOHILHHONO MATEPHANA

1. OrseTil HA BONPOCH NO AOMAIINeMY 3aganyic (pasbop HepelieHHbIX
InRY).

2. Koirrponb yceoeHts MaTepHana (THCbMEHHBIE onpoc).

Bapsant 1
1) Kak YMHOXKHTL MHOTOMREHB T
2) IepeMHORLTE MHOTOUACHEL .
a) (a—2b)(4a+3b); 6) (2ab-3)(3a+b-2).

3) Peunre ypasuenne: (2x-3)(3x+4)=8+(3x-1)(2x+3).

4) HoxanuTe, wro eChM HATYPANBHBIC YHCIA I B 7 APH ACACHHMK 13 3 na-
K0T B OCTATKE 2, TO HX NPOUIBEACHHE At IPH ACAEHKH Ha 3 AgeT B ocTaTke 1.
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Bapuant 2
1) Kakoe Buipaxenne SBisercs pe3yabTaToM YMHOMENHA MHOTOWICHOR?
2} MepeMIOKLTE MEOFORCHEL:
a) (2a—b)(3a +4b); 6) (3ab-2)(2a+b-3).
3) Pemmre ypasuehue: (4x—3)(2x+1)=5+(2x~3)(4x+1).
4) Moxkaxute, YO CCM HATYPAIILHIBLIE YHCAA M R 7 D NCACHHH Ha 4 a3~
0T B OCTAaTKE 2, TO HX NPOH3BC/ACHHE pe NPH AeneHHY 1A 4 paeT B ocraTke |

(1. ¢. xpaTHo 4).

II1. H3yquenne HOBOTO MATEPHAAR

B paue ciyuaes BCe YAEHW MHOTOWICHA HC HMEIOT OGLICTO MIIOKWTE,
OAAKO, ONpeAenetibie IPYIibl 3THX TICHOB TAKOH MHOXHTCNL HMEHT,
Jtor JaKT MoXeT OBITH HCNONB3OBAH IWIA PAIOKEHHA MIIOTOUNEHA Ha MHO-
WHTENH,

fTpanep 1

Paznoxkum ua MuoxuTend muorower A =3ab+b’ +3ac+be.

[MoHaTHO, YTO €CAH CTPYNNUPORATL WieHM 3ab, 3ac u B, be, T e
A=(3ab+3ac)+ (B’ +bc), To B nepsolE rpynne ectb oG MIOXKHTENS
3a , 80 sTOpoil rpynne — obuwil MHOXKKTENE b, BiseceM DTH MHOKHTENN 33
cxobicn u nonyuns: A=3a(b+c)+b(b+c).

Teneph BUAto0, 4To ecTb oOuwmii Muoxureny {(b+c), xoTopsii TakKe
MOXKHO BbIHCCTH 3a ckobkn: A=(b+c)(3e +b).

Muoiowien A paanoxel Ha NPOHIBEACHHE ABYX MHOrownelos {b+c) H
(3a+2).

3aMETHM, TTO YACHHI MHOPONJICHA A MOXHO CTPYIIMDOBaTL M 110-
apyromy. Hanpumep, A=(3a+b")+(3ac+bc)=b(3a+b)+c(3a+b)=
=(3a+b){(b+c).

Pazymecrcs, HC3ABHCHMO OT cnoco0a NepBOHAMANLHOH IPYNNHPOBKH
USEHOB MHOTOWIEHA A, OHNO MOSYYEHO TO X¢ CAMOE PASHOMENHE HA MHO-

wurenm: A=(3a+b)(b+c).

M3 upumepa BHAHO, MTO JINA HCTIONE3OBAHMA TAXONo cnocofa paznoxe-
HHA HCODXOANMO: CIPYNUHPOBETE “WIEHH MHOTOUICHA, HMelolue ofiui
MHOMKHTCAB H BLBCCTH 2TOT MHOKHTERD 34 C](OGKH.

Uacro npH HCMOALIOBAHHK TAKOTO CIIOCO5a PA3OKEHHA HCKOTOPEIC wie-
Hbl MHOTOYJIEHA [IPHXOOMTCH 3aTTHCATH B BH/IC CYMBI ABYX ClaraeMbx.

Ilpumep 2
PaIoNuM 118 MHOXHTEAH MHOTOWNeH A =a’ +9a + 20.
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ORenHAHO, YTO WICHM MBOFOYIICHA, 3 TAKKE PRIIHYHEIC NPYITIH WICHKOB
obuiero MucEHTENA He wuewT. [losroMy ofHOINeN 9 NPENCTIBHM B BUAE
CYMME ABYX WAEHOB, T. €. 9a—4a+3a. Toraa naHHui MHorodnen uMeet
BUE: A=a’+4a+5a+20. HonapHo crpymmuApyen ufieHM, sMcwmme of-
ugaft Muosurens: A =(a’+4a)+(5a+20).

Cnarscyuie B Nepeoii cxolixe HueT obmpii MHOXMTENs 4, BO BTOpOL
cxolxe — ofmmit muoxmrens 5. BuneceM 3T MHOXHTENM 33 cxolxm:
A=a(a+4)+5(a+4).

Tenept charaessie uMelor obumi Muonmmeas (a+4), xoTopeii Bbine-
com 38 ckobkm: A=(a+4)(a+5).

TaxuM 06pasom, AaHHEIH MEOTOWICH A PasHOXeH Ha MPOHIBEAEHHE ABYX
MBOTOWICHOD @ +4 B a+5.

fipanep 3
PaznoxiM Ha MHOXHTCTH Muorowien A =a” - Sab+ 65

Cutyanus asanornyua npeaniayniesy opumepy. Ilootomy onmoMncH
Sab npeacTasuM B BHAC CYMMH ABYX WICHOR, T. &. Sab=2abh+3ab . Toras

BauHLEl MrOrOwieH nmeer BuR; A =(a° ~ 2ab)+(~3ab + 65%).

CnarseMile 5 nepsoli cxolxe nueloT o6inpit MHOXHTENSL 4, BO BTOpOH
cxolie — obwuit MHOKHTETD (-3@).Bnllmm MHOEHTENY 33 cxobxn:
A=a(a-2b)-3b(a-2b).

Teneps craracubie kMeor ofipl Mnoxarens (a —2b), xoTopiii BuHe-
cem 38 ckobiu: A =(a-2b)(a—-3b}.

Hrax, aapnnii MHOTOuUnes A paanOECcH HA NPOHIBGACHHE ABYX MHOIO-
ynesop a—2b w a-3b.

3T0T NPHEM PEAIOKCHHUS MHOTOUNCHOB HA MHOMHTCOM TAKKE HCNONb3Y=-
€TCA TIpY PCIICHHH YPABHCHHE U B 3ANA9AX HA ACTHMOCTS YHCCL

Hpumep 4
Pewrm ypasterse x° —x—-2<0.
Pasnoasy Nenylo 9acTh YPaBHEHHS HO MEOXTEAH, T8 JT010 0aHOuNeH
—X NPEACTABKM B BMAC —x = X —2x . TOra ypasHeHHE HMEET BHA:
X +x-2x-2=0 wm (x* +x)+{-2x~-2)=0;

wan x(x+1)-2{x+1)=0, unu (x+1)(x-2)=0.

Tax xax npousseseHHe AByX MHORHTENEl paBHO HyAI0, TO XOTA Ohl 0AMH
H3 ITMX MHOWMTENeR paseH Hymo. TlomyuaeM ABAa NMECHHLIX YpaBHMeHHA!
x+1=0 {eroxoperr x=~1)n x-2=0 (kopeHs x=2),
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HTaK, IAHHOE KBAADETHOS ypaBtenpe X —x—2=0 uMeeT ARA KOpHA
x=—1lnx=2

Tpunep S

nm,mnwmmymmwmnmmm
Han A=n"+3n"+2n xpatio 6. Pasnosmm MHOTOMNEH A HA MHOMKHTEAM.
CHayana wenonssyesm cnocol BaHeceHud o0ero MHOXHTENS 33 CKOOKH U
nomyuum: A=min’ +3n+2),

Teneps cnocofom YPYNIHMPOBKHM PAXAOKHM  KBIAPATHME Tpexvmch
n* +3n+2 Ha mpoxvrens, Tipeacrasum omHouwnes 3» B Buge 3n=n+2n.
Torna nonyuses: n” +3n+2=n"+n+2u+2=(n" +n)+(2n+2)=
=m(n+1)+2(n+1)=(n+1)(n+2).

Bupawense A umcer Bia A=n(n+1){n+2). Tax xax n narypamsoe
YHCHO, TO uACHa B, #+l, #+2 — TPU NOCHCAOBATCHLULIX HATYPANLHLIX
uucna. Cpean mobLx Tpex MOCIEAOBATEALHEIX HATYPAABHSEIX uHcen (Hanpu-
Mep, uncng 13, 14, 15) xoma 6u onHo xpatio 2 ¥ Xotw OW oaHO KpaTHo 3.
Tlozromy npou3sseaeue Takux wncen Gymer kpateo 2 + 3 = 6. Hrak, npy mo-
GOM MATYPANBHOM 3IHAUCHWM N JHaueune Bupakchuas A=n'+3n'4+2n
KparHo 6.

IV. 3azamue na ypoxe

M 755 (6); 756 (0, n); 757 (6); 758 (a, B); 759 (a); 761 (a); 762 (a); 763 (G});
764 (6); 765 (6}); 766(6).

V. KoETpO/RHLIC BOTPOCH!

— B xaxoM cyuse HCIOARIYETCA cnocol rpyNNHpOBKH WICHOR NPH pas-
ROMEHUH MHOTOWICHOB HA MHOXHTCNH?

— Kax paanoxiTL MHOTOWIEH H2 MHOKHTEAN cHoco0oM rpynnMpoBKH?
TMoscHHTE HA HPHMCPAX.

VL 3anauune na aom '

Ne 755 (a); 756 (g, e); 757.(a); 758 (6, n); 759 (6); 761 (G); 762 (6); 763 (a);

764 (a); 765 (a); 766 (a).

VIL. Moaneacine MTOTOB YPOXA

¥Ypok 78. Joxa3arelbCTBO TORACCTB

Hers: ucnonszosars cnocobal NpeofpA30RAHHE MHOMOMWICHOR AN A0Ka-
32TCALCTEA TOMACCTS.

Xon ypoxs
1. CooGmenne Temul B neneit ypoxka
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i1, ITonTopenne ¥ 3axpennenne NPOAICHEONO MATEPRAIA

1. OTBeTH HA BOHPOCH N0 AOMAINHEMY 38[2HHI0 (pasbop HepemeHusEX
3ana4).

2. KouTponh YCROCHKS MATEPHAAa {CAMOCTORTENLM2N paboTa).

Bapuant 1
1) PaznoXHTE HA MHOMHTENH MHOTOUNEH:
a) a(b-c)+2b-2¢; 6) 2x* +xp -y .
2) Penre ypasuenne:
a) X +2x +x+2=0; 6) X -5x+6=0.
Bapuanr 2
1) PaznoauTs Ha MHOKHATETH MHOFOYNECH;
a) a(b+c)+4b+4c; 6) 3x* - 2xy~y".
2) Peunitre ypasticyne:
a) ¥ +3° +x+3=0; 6) x> -6x+8=0.

1. Haywenne nosore Marepuasia
HanoMHHM, 4TO TOXIECTEOM HA3KBASTCA PABSHCTEO, BEPHOE TIPH JOGHX

3HAYCHUAX NepemeHnnX. YToOH A0xa3aTh, YTO HEKOTOPOE PABEHCTBO ABAR-
erca TomAecTEOM (UTO0R! AOKA32I" (OXASCTEO) HCTIONLIVIOT TOXAECTBCH-
#bie npeobpasopatng puIpakeHHH. | (pi ITOM MOXHO DOKA3ATH, YTO:
1) neBas YacTh PABEHCTEA NOCKE NPCOOPA3OBAHKE PABRA NPAROH YACTH;
2) HaoGopoT, NPaBad YACTL PaBSHCTRE NOCHE Npeobpasopaunii pasua ye-
8041 4acTH;

3) obe uncTH pabcHCTRA NOCE NpeoOPasoBaKNii PABHL OIHOMY H TOMY
XC BLIPDKCHUIO.
Hpumep 1

JHoxaxem Toxknecrso a(b—c¢)—clb—a)=ba-c).

Mpeobpaiyed nesyo uacTh pascucted. Jiis 51oro packpoeM cxobkn u
npuseaeM noaobnsie unensl, Monyuaem;
alb-c)—clb—a)=ab—ac—bctac=ab-be

Busnecem obuii MHOEMTENL M 38 ckoOKK: ab-be =b(a—c).
B pesyanTare TOXACCTBCHBEX Npcobpasosannil 6bino noxasaHo, 4TO sio-
BAA Y4ACTh PABCHCTRA PaBHa nparoit, TakHM oGpasoM, TOXACCTRO AOKAIAHO.
Ipumep 2
Jloxaxem Toxaecteo 6x° +19x—-7-(3x-1X2x+ 7).

[Mpeobpasyem nepyro wacTs paneHcrsa. Jing 3Toro packpoeM ckobki, ne-
PEMHORMUB ABYXUNCHE], H NPHBEAEM NopoBHEe unens:. FMonyJyaeM:

Gx=12x+7)=3x-2x+3x-7-1-2x-1.T=6x* +21x-2x -7 =
=6xt +19x-7.
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B peaynbTaTe TOMBECTBEHHBIX NpeoGpasosanuii Obto mokazano, uro
Mpasas “acTL PABCHCTEA pasaa nepoil. MTax, TOMICCTBO JOKS3AHO,

Hpunep 3

JloxaxeM TORBCCTEO:

(3a-2b)(2a+ 5b)— 6ab = (a~ 2b)(6a +3b)+14ab - 4b".

MMpeoGpasyem NEnylo YACTEL PaBeNCrsa, YMHOKHM MHOTOMAEHL! ¥ NpHBe-
a3 nonolnne ynens. Monyvacu:
(3a—2b)(2a+5b)—6ab=64" +15ab—4ab 105" — 6ab =64’ + Sab ~105°.

Tax xc npeopa3sycs APaRy 44CTL PABCHCTBA, BHIIOIHNE AHANOTHYHLIC
nedicreua. Hueer:

(a—2b)(6a +3b)+14ab— 4b” = 6a* + 3ab—~12ab 65> +14ab—4b* =

=6a’ +S5ab-10b%,

B pesynsTare ToxaecTeeHHEX npeobpasosannii Gbito MOKa3aHO, YTO H
NICBAA H NIPABAN YACTH PABCHCTEZ PABHLIC ONHOMY H TOMY ¢ BRIDAMCHHIO
6a’ + Sab~10b* . CneACRATENLHO, TOXACCTEO JAOKASAHO.

1V. 3anaune Bs ypoxe
M 770 (a, B), 772 (6), 773 (B), 774 (a, B), 775, 777 (), 778 (a, B), 779 {a),
780 (a, 6)-

V., KORTRONBHLIE BONPOCH
— Kakoe paBeHCTBO HAZLIBAETCS TOMECTROMT
- Kak AOKasaTh, YTO PABEHCTDO ABINAETCHA TOXKACCTEOM?

VL 3anaune us xom
e 770 (6, r); 772 (a); 773 (a); 774 (6, r); 776; 777 (a); 778 (6, r); 779 (6);
780 (8, r).

V11. Hogseaenne NTOTOR YpoKa

| Ypoxu 79-80. Kortpoannas pabora Mk 6
no TeMe «Muorounenni»

Kowtponbuat paboTa cocTasieHa B ICCTH BapHaHTax (BapuanTit 1, 2 —
caMeie NPOCTHIE; BAPHAHTH 3, 4 — cpeauell cnoxHOCTH; BapHaHTH 5, 6 -- ca-
Miic CROXHGIE). CTENEHb CIOARHOCTH MEHRETCA He cHIKoM peaxo. Tlooromy
MOKHO PEKOMEHAOBATL CREHyIoutsfi XpHTepHil OLICHKH: AP PEILSHHH BapH-
anros |, 2 oueHKa 3 CTABHTCR 3a MoOLe TPH peticHHEe 3A0a4H, OUcHKa 4 —
33 UCTHPE 340a4H H OUCHKA 5 — 2a naTh 3aaa4. OXHA 340A94 AACT HIKONLHK-
KaM HeKOTOPYLo cBofoay Buifopa. TIpn Tex e XpHTEpHAX OLEHKH 2a peine-
e apHasToB 3, 4 aobasaserca k Habpannum Gamnam aononuuTenbHO 0.5
Ganna; 3a peulende papuaHTos 5, 6 — nononusTensdo 1,0r Ganna (To ecth
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OUEHKR 5 cTaBnTCa yxe 38 4 3a8a4u). Bee 3a8a4H B BApHAHTE NPHMEPHO PaB-
HOLeHHb. MoxeT GLITE HeCKONLKO TSDKENee IATATH 5, 6.

Tepen npoBeAcuueMd KOHTpIbHOH paboTl yuaimpxca uenecoodpazHo
O3HAKOMMHTE C KPHTCDHAMM OLIGHKH M PasHO CNIOXHOCTLIO BapHaHTOB. Ba-
Gop BapHAHTOR MOXET OHTL OCYIMCCTRACH YOHTCHCM HAH RPEAOCTABIEH
YHALMMCA (B 3TOM CAY4aE NPEARCIATACTCA HANIMMHE KOMHPOBANGKOH TEXAR-
KH B IDKOJI¢ B H3OEITOYHOE KomHuecTeo 3amaHuil paGoru), IMocne ypoxa-
paz0opa KOHTPONIBHON PEOICHANE BCEX JANAY LWECTH BAPHAHTOB MOXeT O
BRBemen0 Ha crenpe. Pasymeerca, pasofpath TAKOS KOMUYECTBO 2aRAY BA
YPOKE HCBOSMOAXHO (1A H HE HYAHO),

Bapaant |
1) ¥npocTuTe shipaxetne:
a) 3(x-2y)-2(3x-y); 6) (2a-3b)(a+b)-(a-2b)(a-b).
2) PasnoxuTe MIOTOMNEH HA MHOXHITESTH:
a) 6ab-3b*; 6) ac+bc—3a-3b.
3) Petinte ypasueHe:
a) 2¢° +3x=0; 6) 4(x+1)=5(x-2).

4) Rokaxmre, uto Bupaxkenue 27° —187 xpamo 5.

5) Karep c coGcraennoli cxopoctsio 20 xv/u nponnsin 4 uaca 1o Teuc-
HHW pekH H § uacos npomHB Tewchna Becs nyTs karepa cocrasun 196 kM.
Haliaute cCKOpocTb TeMeHRN pexn.

6) Nocrpoitre rpadwk byRKwam y=f;2‘+1.
Bapuany 2

[} YnpoctuTe BHIpROKCHHS:

a) 2(x—3y)-3(x+y); 6) (3a—b)(a+26)—(2a-b)(a—b).
2) PaznoaATe MHOTOMACH K2 MHONRHTEIH:

a) 8ab-25, 6) ac—bc+2a-2b.
3) Peumite ypasHchnnie:

a) 5x+38°=0; 6) 7(x-3)=6(x-2).

4) JokaxuTe, uto sripaxenne 212 14> xparuo 5.
5) Karep ¢ cobereennol ckopectnio 30 xm/u npomswin 3 4aca 110 Tede-
HHIO pexH M 6 uacos NpoTus Teuedns. Beck NMyTh karepa cocrasun 261 .

Haiianre cROpoOCTh TCYCHEN PEXH.
6) Moctpolite rpaduk §yHxunu y= %

Bapmanr 3
1) Yapocrute supaxcenne: 3a’*(h* - 27a’5*) ~10ab(0,3ab—1)+ (92’5

+2x

-1.
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2) PaznoxuTe BRIPIKEHHE HA MHOXWTEM:

a) 2ax+3by +6ay + bx; 6) (3a-2b)' —{a+b)(3a-2b).
3) Pemure ypaBnesitse:

2) 2“‘:3—‘1"27 =3’3‘1; 6) (3x+1)(42-5)=(3x +1)(2x-1).
4) Noxaxure, wro supaxenne 3-2" +5.2% —7.2" xpamo 37.

5) Ecan ofFy ¢TOpOMY KBAOPATA YBEAMIMTE Ha 6 ¢M, TO muowaab nomy-
wHBWerocw npaMoyronbukka Gyner wa 28 cu® Gonelle INMOWIAR KBARPATA,

Haiinwre nepumeTp xaanpara.
x+2x°
6) Mocrpoiire rpaduk Gynxuun y = 7732 -1

Bapuant 4
1) Ynpocture Bupaxenie: 4a’(b’ +16a°b*)—20ab(0,2ab-1) - (8a°b*Y.
2) PaznoxHTe BRIPAKECHHE HA MHOXHTEIN:
8) ay—12bx +3ax-4by;  6) (2a-5b)' —(a+25)(2a-5b).

3) Pewnre ypaslienue:

D ‘;5 - 2"1’;"; 6) (2x+3)(5x-3) = (25 +3)(2x+6).

4) NoxauTe, uTo BHpakenne 5-2% -3.29 —4.2% xparno 24.

5) Ecni 0ARY CTOPOHY KBEOPETA YBEMHUMTHL HA 7 CM, 8 APYTYIO CTOPOHY
YBENHNHTL HA 3 CM, TO MAOWAAL NONYYHBILETOCA OPAMOYroALHAKA ByAeT ua
69 cM® menbie nowaay keanpara. Halinure neprmetp keanpara.

©-2
6) [ocrpoitre rpadux GyHKUHR = 2 -1

Bapuanr 5§
1} HokaxHre, 4T0 NPH BCEX IHAYCHHUSX @, b B ¢ 3HAUCHUE BRPAXEHHR

2a(a+b-c)-2b(a-b-c)+2c(a—-b+c) Ganblue uucna —%.

2) P23ROXHTE BLIPRKEHHS HA MHOKVTENN:
a) 1847 +27ab+14ac+21be;  6) a(3a—-2b) +b(3a-2b)}(b+3a).
3) Pewnte ypasHEHBE:
a) XX +8x+15=0; 6) x* -4=0.
4) Noxmunre, Y10 OpH J0OOM HATYPAALHOM 3HAYCHHN 2 JHAYCHHE BbI-
paxenus a’ +3n+1 Gyaer HEUETHLIM YHCNOM.
5) Haiinvre uenvieé 3HaueHHA X W Y, YROBICTBOPAIOUINEG PABCHCTRY:
y(x—2)=13-5x.
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£+2x’

6) Iocrpoitre rpadux dynkusn y =

Blpllll'l"
1) JlokawHTE, YTO MpPH BOEX JHANCHUNX 4, b H ¢ 3HaYeHNe BHpaXeHHa

3e(a+b—c)+3b(a-b-c)-3a(a—-b+c) Gonpue mena %

2) PaznoauTe BUPAKCHHE HA MBOXKNTEIH:
a) 16ab+5bc +10¢* +32ac;  6) b(2a— ) +a(2a-35)(b+2a).
3) Pemure ypaBHEHEE:
a) x* +7x+10=0; 6) x*-9=0.
4) Nloxaxwte, uTO NpH MOGOM HATYPANBHOM IHAUCHWH 7 3HAUCHHE BH-
paxenia n° +51+3 GymeT HeveTHLUM THCHOM.

5} HaiiguTe nenue 3HaveHHs X W ), YAORNETBOPAIINEG PAREHCTBY:
x(y+4)=3y+15.

6).Mocrpoiive rpaduk ymxipm y—'1J -2

+1,

Ypok 81. ABann3 xoRTpoALHOE padoTnl
Xoa ypoxa

L IloasencHue XTOrOB KORTPOALEOH PAGOTLL
1. Pacupeaencane paloT N0 BAPHAHTAM H Pe3YNLTATH peitleHnd. Yaobuo
JaHHBIE 3AHOCHTS B TRONMNY (a0 KOxI0H nApH BAPMAHTOB),

Hreru M saaam .
1 2 3 8
+ 5
* i
- 1
%) 1
OGo3nayeHna:

+ ~ YpCNO PEWHBIIMX 38434y NPABWILHO MK IOYTH IPABUALHO;

£ — YHCHO PEIIHBIINX 38AAYY CO SHAYHTENLHLIME TIOTPEIHOCTAMM,

— = MHCAO ME PCINMBIIKX 3AAAYY;

& — MHCNIO HE PELIABLUIX JANAYY.

Bapuanms 1, 2 — 8 ynanpocs.

2. Tunwunbie ommOXH NPH pemieHyH 3884,

3. 3anaun, BRIIBARNIMG HAWGONBUTHE TPYAHOCTH, 1 HX pasGop {yunTenem
HIA [KOALHUKEMHE, PEUTHBIIHMH 3TY 33A8YY).



1) Omeen:;

a) —x—-9y; 6) a* +8ab-3b".
2) Omeem:

8) 2b(4a-b*); 6) (a-b)(c +2).
3) Omeem:

a) x=0 ) x=9.
4) Omeem: pOXIIAHO.
5) Omesem: 3 xafu,
6)
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il Bapnast 3
1) Omaenr: 10ab
2) Omeenr:
a) (x+3y}2a+b); 6) (32-2b)(2a-3b). -
3) Omsem:
a) x=E; 5)x=—-1- Hx=2
7 3
4) Omeenr. ROKIZBHO.
5) Omeem: 40 cu.
6)
Puc. 2.3
Bapuant 4
1) Omeem:. 20ab
2) Omgent.
a) (y+3x)(a-4b); 6) (2a—5b)a—7b).
3) Omeem:
a) x=0; 6) x=-15 u x=13,
4) Omsenr: JOKABAHO.
5) Omeem: 48 om.
6)
{\Y
6.-
5.-.—-——
§
¥ /i
2/
|
3240123
Puc. 2.4
Bapaaur 5

1. ¥Ynpoctim panmoe Bripaxesne. [t 31010 packpoes cxkobxH H NpHREacM
noaobnante wiewtl. [Tonyyaem: 2a(a+bh-c)-2ba—-b-~-c)+2c(a-b+c)=
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=2a% +2ab-2ac—2ba +26° + 2bc+ 2ca-2c* =2a° + 267 + 2% =
=2(a® +5* +¢*). Tps BoeX 3HAYCHHAX TEPEMERHHIX g, b W ¢ BHIPAXCHUA

@20, >0 u ¢*20. Mostomy pupamenue 2(a’+5° +c*)20 u Tem

Gonee Gosbiie MoGOTO OTPHLATEIILHOTO SHCNA (HATIPUMED, HHCIA —% )
(Omeeny: noxanano.)
2. PanoauM ARHROE BHDAXCHHE HA MHOKUTENH.
2) CrpynnHpyesm 4neHH W BbineceM 00LIHE MHOXHTENH 38 CrobKH:
184° + 27ab + 14ac + 21be = (184> + 27ab) +(14ac + 2 1bc) =
=9a(2a+3b) + Tc(2a + 3b) = (2a + 3b)%a+ Tc).
6) B ssipaeHiny BhiHeceM oGUIHi MEOXHTENB 3a—2b 3a cxobkn:
a{3a -2b)+b{3a - 2b)(b + 3a) = 3a - 2b)a(3a - 2b)+ b(b + 3a)) =
=(3a-2b)3a° —2ab + b +3ab) = (3a—2b)(3a* + ab+b%).
(Omeen: ) (2a+3b)(9a+7c); 6) (Ga— 26)3a* + ab+b*).)

3. AAnx peticiHA AAHHOTO YPABHCHRA PASIOKHM JIEBYI0 8CTH Ha MHOXH-
Ten.
a) B ypassessn x* +8x+15=0 unex & NPEACTABHM B BHZE CYMMBI Cha-
raeMbiX 8% =3x+5x. Januumem ypapHexue B BiAe: X +3x+5x+15=0 um
(* +3x)+(5x+15) =0, wm x(x+3)+5(x+3)=0,umm (x+3xx+5)=0.

Tax xax npostsneaenne MAORwTCNCH paswo Hyme, To xoma 6wt ol H3
HHX pased Hymo. [lonyusem avneiinnie ypasnenns: x+3=0 (ero xopeus
x==3)n x+5=0 (xoperr x=-5),

Hrax, ypaBneHHe HMCCT ZIBa KOPHA,

6) B ypapucnn x* -4=0 poGasum n prutenm 2x, Toraa ypapnenue
uMeeT BuA: X' +2x—2x-4=0 wm (*+2x)+{-2x-4)=0, wm
2x+2)-2x+2)=0,1um (x+2)}x-2)=0.

Tax kax NpoH3BeAcHMe MHOKHTenell paBHO HYmO, TO XOoTd 6w OBHH H3
Hux pascH Hymo. [lonyuaem nunefinsie ypasuenna: x+2=0 (ero xopess
x=-2)4 x=2=0 (kopeHb X=2).

310 ypaBHeHHEe TAK Xe NMEET IRA KOPHEA.

(Omoem: a) x=-3 n x=-5;6) x=-2 n x=2.)

4, 3annweM aaHuce BHPREKCHHE B BIJIC:
B 4+3n+l=* +n+2n+1= (0 +n)+20+1=n(n+1)+2a+1. Tips mo-

GOM HATYpaNbROM 3HAYCHVH # YHC1a B W n+1 — ABA NOCACAOBATENBHERX
HATYPanLHBIX YHCRA, FOITOMY ONHO M3 HHX YHCAO HYCTHOC H TIPOHIBCACHHE

8 AnreGpa, 7 k.
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a(n+1) Gyact ueTHLIM wHCrOM. UHCNAO 21 HMEET MIOXHTENL 2 W TAK K¢

ARNACTCA YHCTOM 4eTHsIM. TlooToMy cymma derHhIX yucen ni{n+1} W 2n

redeTnore uncna 1 Gyner MnciHoM HeYCTHEM.,
(Omeem: noxa3ano.)

5. llpeoGpasyem gantoe pasercteo y(x~2)=13-5x. i aroro sanu-
wem ero B Baae: ¥x~2)+5x-10=3 wm wWx-2)+5(x-2}=3, nu
{x-2Xy+5)=3.

IMo ycnopuio yHena x W y — uensie. Toxromy uncna x —2 v y + 5 Tak xe
AvngoTeA UentiMd. Torda negas HacTs PaBCHCTEA ABAACTCH NPOHBCACHHCM
HBYX L@IHX YHCEN, KOTOpbic OYRYT /CRHTEIAMM YHCha 3, CTORIHCTO B npa-
Boi yacTi. PaccMOTPHUM SCTRIpE Cnyvan:

x—-2=1w y+5=3 (otkyna x=3 n y=-2),

x—2=-} 4 y+5=-3 (orkyna x=1n y=-8),

x-2=3 n y+5=1I (otkyna x=5u y=—4),

x-2=-3u y+5=-1 (oTkyna x=—1 n y=—6).

(Omeem: x=3, y==2; x=1, y==8,; x=5, y==-4; x=-1, y=-6.)

6. Tlpeobpazyem ganuyio Gyuituio y= 2 +1. Yurem, uto staMe-
uarens x=0. Paznokum wicnurens ApodH HA MIIOKHTENM H COKPATHM

npobu: y-—»—@

D71y (pyHKUKMIO MOKHO 3anHcats 8 Buae y=(x+1)". Toctpoum rpaduk

oot pynxuun (napaSona). On nonysaetca us rpaduka dyHxiaH y =x° ero

CMCILUCHHEM 11a O[LIY eARIIHEY BAeBO. Y aanuMm K3 rpadrka Touky ¢ aboume-
coil x =0 (noxazaHa cTPENKaMN).

+1=x* +2x+1.

Puc. 2.5

Bapuaut 6
l. ¥npectam panioe shipakeHue. JIas Jmoro packpoem ckoOKH H NPHAGHCM
nonobubie unenut. Monyuaem: 3¢(a +b~c)-3b(a—-b—c)-3a(a—b+c)=
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=3ac+3cb -3¢ +3ba—36" - 3bc—3a® —3ab-3ac=-3a> -3H -3’ =
=-3a* +b* +c%).

Mpy Bcex 3HaucHUIX nepeMenubX a, b u ¢ supakexus a* 20, b 20 n
220. [Mostomy supamcuHe 2(a’+b’+c¢’)2z0 u  BwipakcHue
-3{a®+b* +c*)<0. Torna 310 BLIpAKEHHE MEHBUE JI06OTO NONOKHTENH-

2
HOTO HHCRA (RANPHMED, YHCHa 3 ).

{Omeem: goxazano,)

2. PasnomyiM AaHII0E BBIPAKETIHE 112 MIOXHTENH.

a) CrpynnvpyeM neHi B BuHECeM 06ume MuokuTeny 3a ckoBiu:

16ab + 5bc +10¢* + 32ac = (18ab + 5bc)+ (10c” + 32ac) =
=b(lﬁa+5c)+2c(5c+16a) =b(lGa+5c)+2c(lGa+Sc)=
=(16a+5c)(b+2c).

6) B BaipakcHuN BrIHeCeM o0l MuoxuTens 2a —3b 2a ckoOKK:

a(2a-3b)+a(2a - 3b)(b+2a) = (2a - 3b)(b(24 - 36} + a(b+ 2a)) =
=(2a—~3bX2ab~3b" + ab+2a*) = (2a - 36X 24’ +3ab-3b%).

(Omeem: a) (16a +5¢c)(b+2c); 6) (2a—3b)2a* +3ab—35°).)

3. Jina peuicHAA AZHHOO YPABHEHHA PAIIONHM JICBYIO Y3CTh 112 MIIOXKH-
TCAH.

a) B ypaBHeHn X% +7x+10=0 uncy 7x NpcACTABHM B BHIC CYMMb! CHa-
raeMbix 7x=2x+5x . 3animmem ypasnenuc B Buac: x° +2x+5x+10=0 wim
* +20)+{5x+10)=0, num x{x+2)+5(x+2}=0,mm (x+2}{(x+5)=0.

TaK KaK APOMIBCACHHC MHOKHTCICH PABHO HYMO, TO XOT: O OMH W3
upx pasen nymo. [onyuyaem auneiinme ypasnenus: x+2:=0 {(ero copcHn
x=-2)H x+5=0 (xopeHp x==3).

Hrax, ypastenne MMeeT 4Ba KOpla,

6) B ypasHeuun x*—-9=0 nobasnm u BerTem 3x. Torna ypasnenue
umeer  BHL X +3x-3x-9=0 mm (x*+32)+{-3x-9)=0, nm
x(x+3)-3(x+3)=0, unu (x+3)(x-3)=0.

Tak xak NMPOH3BEASHHC MHOKHTCICH PABHO HyAlo, TO X0oTA Obl opuH H3
HHX paeck Hymo. IToayuaem nvHeiinwe ypasHerna: x+3=0 {ero xopens
x=-3)H x-3=0 (kopcHp x=3).

JTO YPaBHCHHC TAK K¢ HMCET IBA KOPHX,

(Omeem:a) x=-2 n x=-5;0) x=-3 n x=3.)
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4. 3anuiemM AaHHOE BEIpOXKCHHE B BHAS:

a'+5n+3=n'+n+4n+3=(a’ +n)+4n+3=n(n+1)+4n+3. Mpn mo-
G0M HATYDARBHOM 3HSYCHMH B YRCNa 2 M A+l — ABA MOCHEAOBATENALHMX
HATYPANLHBIX THCNA, NOITOMY OAHO K3 HMX MHCHO WUCTHOS H NPOH3IBEACHHE
n{n+1) Gymer uernniM wuciow. Uncno 47 HMEET MHEORHTENL 4 B TIX e
ABAACTCA “HCAIOM ueTHEIM. TlosToMy cymma wetibix wmoen n{n+1) w dn u
HEMETHOrO yHena 3 GyAET YHCIIOM HEUETHBIM.

{Omeem: poxazano.)

5. MpeoGpasyem aannoe papencree x(y+4)=3y+15. Jipa sroro sanm-
men ero B Baac: x(y+4)-3y-12=3 wm x(y+4)-3(y+4)=3, wm

(y+4)(x-3)=3.

Mo ycnoBRIo YyHCNa X H y — uenwle. [Toaromy uncna x + 4 1 y — 3 Tax =xe
INOTCR LenniMy, Torna nesan YacT, PABEHCTEA SRNSETCA NPOMIBEACHHCH
ABYX UCARIX YHCEN, KoTOpHe Syayr nenmmun qucaa 3, cmnmero B npa-
BOH YACTH. chumpuuqempecn

y+d=1n x-3=3 (orxyan x= 6ny——3).

y+é4=-1 n x-3==3 (orkyna x=0 u y=-5),

y+4=3u x-3=1 (orkyna x=4 4 y=-1),

y+4==-3 0 x-3=-1 (oTysa x=2 u y=-7).

(Omeeny: x=6, y==3; x=0, y==5; x=4, y=-1; 2=2, y=-17.)

6. MpeoSpasyen Aanny0 GyLKUHIO y=x3_
Havenr x#0. Paxnowum urcanrens ApobH RAA MHOXHTCAH H COKDATHM
apob: y=i(‘—'-z;—2“’+1=x=-2x+1.

+1. YureM, uto 3Hame-

Ory PYHKUHIO MOXKHO 3RIUCATL B BHIE y=(x—l)z. HNocTposm rpadux

370l dyHKumu (napabona), O nonyuaercs us rpaduxa dyname y=x" ero
CMCILEHHEM HA OOHY CAMHHIUY BAcBO. Yaanum H3 rpadura TOUKY ¢ abcumc-
coii x=0 (nokasaHa CTPENKAMH).

2 -l P23

Puc, 2.6
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Ypox 82. TIoaAroToBKA K TEMATHUECKOMY ILUIAHY
Hexs: NOBTODHTL peliteHNe 337134 o TeMe «MBOrowiessh.

Xon ypoxa
I. Coo6menue TeMbI B EAH YPOKa

1L OcHosHAIC BOHSTHR .
flpu pelieHdn 39889 HANOMHHTL MYXHES CREeAcHHd H3 pasnenos 9-11%
(ypoxu 63-83).

111, 3amanue na ypoxe
Ne 787 (a); 791 (a, §); 794 (a); 802 (a); 811 (a); 813; 826 (a); 836 (a);
840 (a); 850 (a).

TV, 3apanue na aem
e 787 (G); 791 (), 794 (6); 302 (6); 811 (6); 814; 826 (6); 836 (6); 840 (6);
850 (6).

V. lonseneHne HTOTOB YPOKA

Vpoxn 83-84. 3aver no Teme «Muorowienn»

Heau: cpaBHEHHE YCNEBAEMOCTH YHAIMMXCA NTPH OAHHAKOBOH COMHOCTH
mauuii; BO3MOKHOCTL MOBBIIMECHAA OUCHOK 38 BHNONHEHHBIE KOHTPOJIbHbIE
paboThi.

Xoza ypoka
L. Coofmenne TeMuE B IIEAR YPORA

1. Xapaxrepucruxa 3avernoif pabornt

Pabora cocTaBNcHa B ABYX PABHOUSHRBIX BapiauTax. [lo cpaBHeHnw ¢
XOHTpONEHOI pafoToii ypeAnueHo XonndecTBO 3a8aHnH. COOTBETCTBEHHO ¥
YHAHIHXCA BO3PACTACT BOZMOKHOCTL BHOOpa 3ana4. Bee 3ananna pmbumst Ha
Tpu Bnoka A, B B C. CamMpie npocThic 3a834H HAXONATCA B 4acTH A, Gonee
CNOXHHE — B 3acTH B, eme cnoxnee — p uacv C, Kaxias 3aaavwa 03 A oue-
HuBaetca B | 6ann, w3 B — b 2 Ganna, w3 C — g 3 6anne. Mosromy 38 npastn-
HOC PelleHHE BCEX 3a4a4 Onoka A MowHO nonyuHTs: 7 Gannos, Gnoxa 5 - 8
Gannoe u Gnoxa C -- 9 Gamnos (Beero 24 Ganna). Ouetika «3» craBuTed 33 6
Gannmor, ouenxa «4» — 3a 10 Gannos, oncuxa «5» —3a 11 Gannos.

Tak kax sra pabora apnserca 3auerTHoli, To B Hee He BK/HOYEHB RPHHIM-
nransHO HoBue 3anaun. Tloovomy pazGopy sazanmil paGote oTaeuLHOMO
JAHATHA MOXKHO W HE NOCEMUATD {PEIlicHHA 3284 MOTIYT ObTh BHBEIIEHH HA
crenae). Jna CTeHI0BOTO pasMeILieHHA pasiop BADHAHTOR DPHBOAWTCH.
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Bapwanr 1
A
1. Britonuwre nefcTRRA:
a) 3a*(5a% —2a); 6) (2a-3b)(5a+7b).
2, Ynpocruve suipaxerne: (2x-3)(3x+7)—(x —5)}(5x +6)—x* u B-
YRCINTE €0 3RAUCHHE NPH X = %
3. lpuneaure Baipokenue (2a’ +b*)(6a —b*)—12a" +b* x MHorouneny

CTaHAAPTIIOND BHAA H ONPEAEIINTE €10 CTeneHs.
4. PcilmTe ypaBHeHMC:

+
a) Tx+15=2(x-3); 5 S123_3(2x+)
X x
5. PaznomxyTe MHOTOMREH HA MHOMHTENH:
a) 3%y +6xy —15x°%y*,; 6) 2x+Ty+14+xp.

6. Jloxaxure, 4TO BHIpAKEHHE 21°- 7P+ 14° KpaTuo 90,

7. Hoean npocxan TPETHIO YaCTh PACCTOAHHA MCIKEY FOPODAMH O CKO-
pocTbio 40 xm/t, 8 CCTABIIHICA 1YTh — CO CKOPOCTRIO 60 Kkm/u. [locsaka za-
nAna 7 yacos. HaiiT paccTosHHC MEHY FOPOAAMH H CKOPOCTE IT0S3AA.

B

8. Haiiuure 3Hauenue suipmkenns a(a’ —3ab +4)-3ab(a’ —3ab+4),
con a’ —3ab+1=17.

9. PaznoXuTe BHIpaKCHHE HA MHORHUTENN:

a) (2a° -3b)' - (24> -3b)4a-3b); 6) a* —6ab+8b".

10. I'paduueckn pemnte ypapHerne 2x~3=x-1,

11. [leTa 3agyman yucno ¥ npubasun k Hemy 5. Pesyabrar ymuoxun Ha
7. NoroM BRNMER YABOCHHOE 3a/iyMAHNOS YHcno. [lonyycHnoe yueno pasae-
ann na 5. Iorom sriven sanymanuoe yneno. Kakoe uncio nonyuun [lera?

C

12. Ynpocture supaxenve {(a—2Xa® +2a+4)—a{a—2)(a+2)+8.

13. Peurnre ypannenue (x* —3x)° +2(x* —3x)=0.

14. [lpH KakoM 3HaYCHHH napameTpa a ypaswenua 6{(x-3)=2(x+1) u
2x* +3ax—1=0 vmcior oGmMit KopeHs?

Bapuanr 2

A
1. Bunomnre peficrpua:

8) 2a°(4a* ~7a); 6) (3a—7b)(5a+25).
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2. Ynpoctute suipawenne (2x—3)(Sx+4)—(3x-2)(2x+4)-4x"
BLINHCIIHTE €10 3HaNEHWE NIPH x=%.

3. Npubeaute suipaxenue (3a’ +5 ) 5a-b*)—-15a" +5° x muorowicuy
CTARAAPTHOTO BHAA R ONPENENUTE €TC CTENEHD.
4. Pewrdme ypagHeHRE:

8) 8x+19=3(x—4); 6) sx:“=4 D)
X
5. PoanoskHTe MHOMOANEH HA MHOXKHTEIIM:
a) dxy* —8xy +12x%y°; 6) 3x+S5y+15+xy.

6. Roxawure, uto srpaxenne 27° — 9° + 18* kparno 88.

7. lMoean Npoexan YETREPTYIO HACTL PACCTORHHA MEAIY NOPOLAME CO
cxopocTRio S0 xa/d, a ocTapmmilct NYTs — ¢0 cKopocTEIO 30 KM/4. [Tocaaka

3asAna 6 vacos. Halith paccrosnne Meay ropojaMi H CKOPOCTS N0E33a.
B
8. Hatigute sHauenue Bupaxesus a’(a’ —Sab+3)-Sab(a® —5ab+3),

ecnm a* —Sab+2=5.
9. Pasnoxure BHpAKECHUE HA MHOXKHTENH:
a) (3a* ~2bY -(3a* -2b)5a~2b), 6) a’-Tab+100".

10. I'paduueckn pemute ypapHenne 4 —2x=x+1

11. Bacs sagyman ykcno ¥ nprbasun K Hemy 7. PeaynsTar yMHOMHI Ha
5. Horom apuGasun yapoenRoe 3amyMannoe Yucno. MonyyenHoe Yyncro pas-
Aeana Ha 7. TloToM Briuen 3ayMankoe uncho, Kakoe aucao nonyunn Baca?

C
12. Ynpoctare supanenne (a+3)a’ -3a+9)-a(a-1)(a+1)~-27.
13. Pewsne ypasuenne (x* +5x)+6(x* +5x)=0.
14. Tpu KAKOM 3HAMEHRH NAPaMETPa a ypaeHenua 5(x~4)=3(x-2) u
3x* +2ax-5=0 umeror obumit xopens?

1H. Pazlop 3ananmii
Bapuanr 1
1. Omeem:
a) 154’ —6a’; 6) 10a® —ab 215,

2. Omeem: 24x+9 :20.

3. Omeem: —2a°b" +Gab® , nxran crenens.
4, Omeem:;

1) x=-—4§—; 6) x — nofoe, xpome HyNd.
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5. Omeem:
a) Jxy(x+2-5x); 6) (y+2)(x+7).
6. Omeem: BOKA3AHO.

7. Omsem: 360 xm; Sl% KM/,

8. Omeem: 60.
9, Omaem:
a) 2a(2a’ - 3b)(a-2), 6) (a—2b)(a-4b).
10. Omeem: x=2
Puc. 2.7
11. Omeem: 7.

12. B AaHHOM BLIPZNXEHHH BHINOTHAM SRKYPATHO BCe YKA3GHHLIC AeHicTBHA:
(a-2)a* +2a+4)—a(a~2)(a+2)+8=a(a’ + 2a+4)~2(a’ +2a +4)~
~a(a’ +2a-2a-4)+8=a’ +20’ +4a - 2a* =4a -8 - a(a’ -4)+ 8=
=a'-a’ +4a=4a.

Omsem: 4q.

13. B nesoli wactn ypasaenaa (¥’ —3x)’ +2(x* —3x)=0 srmecem of-
wuii MHoamTeAb X’ +3x 38 ckoOkn. Hweem: (x%-3x)x*-3x+2)=0.
[powspcaeHne ABYX MHOEHTENCH PAaBHO HYMIO, eciH XOTA Obi OAMH W3 UMX
pasen HYAO, T. € X°—3x=0 mam x*—3x+2=0. Peimum 2rH ypasHenua
PaNOKEHHEM HA MHOKHTENH.

a) Bunecem oBumsii Muourens x 3a ckobin: x(x-3)=0. INpousacnc-
HHC MHOXHTENS] PABHO HYHIO, eCNY OAMH U3 HUX papeH Hymo. [lonyuaem:
x=0 anu x—3=0 (xopess 71010 ypasHesns x=3).

6) IMpencrasum wien —3x B BAAE —3x=-x—2X H HCHONL3YEM IpynnH-
posxy uneson, Tonyusem: »*—x-2x+2=0 wm (x*—x)+(-2x+2)=0,
x(x~1)-2(x-1)=0, nnu (x~1){x-2)=0.

Tipowsbepenne MuouTencii paBHo HYINIO, eCAH OAMH MR HHX PaBeH HY-
mo, Tlonyyaem apa muuelinbix ypasuenws: x—1=0 (ero xopens x=1) u
x-2=0 (kopers x=2).
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Hrak, AasHOC ypaBHEHHE HMEET 4ETuipe KOPHS.

Omeen: x=0, x=3, x=1, x=2.

14. Cnauana pewmsm auuciinoe ypastense 6(x —3)=2(x +1). Pacxpoem
cKoOku: 6x—18=2x42 uan 6x—-2x=18+2, uan 4x=20, otkyaa x=35.

Mo yCnorwic 310 YHCAO SBIACTCS W KOPDHEM BTOPOI'O YDABHEIMS
25 +3ax—1=0. TMoncraBHM Kopellb B 3TO YPaBHCHHC M  TONYUMM:

2.5 +3a-5-1=0 unn 50+150—1=0, 150 =—-49, orkyna a=—~?-§—=—3%.
Mpu Takom smaucnyy @ ABA AANHBIX YpaBHenns umelor obumi xopenl
x=5,
4
Omeem: a=-3—.
15 :
Bapnanr 2
1. Omeent:
a) 84’ ~14a*; 6) 154* ~29ab—14b*.
2. Omeem: —15x—4: -10,
3. Omeem: ~3a°H? +5ab*, usTas creneus.
4. Omsenr:
a) x= —6%; 6) x ~ moboe, KpoMe Hyn4.
5. Omgem:
a) 4y(y-2+30); 6) (x+5)(y+3).

6. Omeem:. ROKA3ANO.

7. Omeem: 200 xm; 33% Km/u,

8. Omeem: 18.
9, Omsem:;
a) a(3a’ ~2b)3a-5); 6) (a-2b)(a-5b).

10. Omaent; x =1

2/41 ol-l 1 2\’x

Puc. 2.8
1t. Omeem: 5.

12. B nannoM BHIPOKCHHH BETIONHHM SKKYPATHO BCC YKa3aHHbLIC ACHCTBHA:
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(a+3Xa’ -3a+9)-a(a-1)(a+1)~27 =a(a’ -3a+9)+3(a’ -3a +9)-
-a(@* +a-a-1)-27=a"-3a* +9a+34° ~%a+27-a(a’ -1)-27=
=d'-a'+ta=a

Omsem: a.

13. B neBoii yacTi ypasHeuus (x°+5x)* +6(x* +5x)=0 Brinecem of-

wHii MHOMHTSNL X% +5x 38 ckobiku. Hmees: (& +5x)(x* +5x+6)=0.
[lponzseaenme npyx Mpoxurencit pasno Hymo, ecan xors 6ui ofMH w3 Hax
pasess HYMO, T, & x*+5x=0 unn x* +5x+6=0, Pemum > ypartenun
PA3NORECHHEM HA MHOXKHTEIN.

a) Busecen oburnt MuoxuTens x 13 cxobkn: x(x+5)=0. Tponsscac-
HHE MHORUTENICH PABHO HYMO, ¢C)H OAMH W3 HMX paBeH Hymo. [Monyuacm:
x=0 anH x+5=0 (xopetib 3Toro ypasHesnnd x=—5).

6) lNpeacrasuM uneH 5x B e Sx=2x+3x H HCNONBIYEM MPYNNAPOB-
xy wnenos. IMomyuaem: x*+2x+3x+6=0 mwm (¥*+2x)+(3x+6)=0,
x(x+2)+3(x+2)=0, wm (x+2)(x+3)=0.

liponsBenerne MHOXNTENCH PABHO HYMIO, ©CIA OZAMH A3 HHX PABEH Hy-
mo. Fopyuscwm Asa MHCHHLX ypapncun: x+2=0 (ero kopetr x=-2) u
x+3=0 (xopeHb x=-3).

HTak, naHHOe ypapHEHHE RMEET YeTHPE KOPHA.

Omagem: x=0, x==5, x==-2, x=-3.

14, Cuauana pemus nunelitioe ypasierne 5(x—4)=3(x-2). Packpoem
cxobior: Sx=20=3x-6 wnn 5x-3x=20-6,m 2x=14  otxyna x=7.

Mo ycnoBuio 310 4YHCNO ARNSCTCA M KOPHEM BTOPOTO YPABHCHHA
3x*+2ax-5=0. [loacTaBuM KOpenb B 70 YPABHEHHE M MOMYHM:
3-72423-7-5=0 wnm 147+14a-5=0, 14a=-142, orxyna

142 1
_-_— =_10_¢
= Ta 7

{Tpa TaKOM 3HauEHHM ¢ ABA NAHHLIX YPABHCHMN UmeoT obupii Kopens
x=T7,

Omesem: a=—10%.



Cnasa V. ®opmMmynbl
COKpaLWEeHHOro YMHOXXEHM!A

§ 12. KsagpaT CyMMbl U KBagpaT pa3sHOCTH

Ypoxu 85-86. Bospencine B KBaAPAT
CYMMBI H PA3HOCTH ABYX Bhiparenuil
Lexs: noaywenwe ¥ uCnonLaosatne GopMyn 1ia BOIBCACHAS B XBALDAT
CYMMb H Pa3HOCTH BRpamessil.
Xon ypoka
L Coolfmenne TeMBb R HEAH YPOKS

IL. Hiyqenue HOBOI'O MATEPHANA

IpH nepeMHOXRCHHH MHEOFOMNEHOB H NMPHBEACHWH HX ¥ CTAHAAPTHOMY
BUAY, & TAKKE NPH PEIICHUH MHOTHX JPYrHX 3871a4 OUCHb NONE3HbIMH OKa-
SLBAIOTCA HOPMYIIL COKPAICHHONO YMHOKCHHA,

TIpexcae Boero, paccMoTpaM POPMYIIH ANA BO3BEACHHN B KBAIPAT CYMMB
W PasHOCTH ABYX BLIDAOWCHUHA.

1) (a -l-b)3 =a* +20b+b* (kBampaT CyMMLI ABYX MHCEN PaBEH KBALPATY
NCPBOTO MHCAA TUHOC YABOCHHOE MPOHSBCACHHE MEPBOTO YHUCHA HA BTOPOS
TUIOC KBA/JPaT BTOPOrO YMCa).

2 (u-b)2 =a® ~2ab+b (KBRAPAT PAIMOCTH ABYX YHCEN PABEH KBAL-
paTy nepeoro UMCNa MHHYC YABOCHHOE NPOUIBEICHHE NMEPDOTO HCAA HA
BTOPOE ILNOC KEAAPAT BTOPOTO MHCHAA).

Toxaecreo (1) nasssaoT opMynoll keaapaTa CyMME!, ToxaecTso (2) —
dopmynolt xeappaTa pasHOCTH. DTH HOPMYNLI NOIBOAKOT NPOILE BOIBOIHT

B KBaZPAT CYMMY MJTH PA3HOCTL MIOOKX aByX uncen (apaxenuil). Gopuynn
(1) 1 (2) MOXHO NONYIATS AANCHPARTICCKAM H NEOMETPHIESCKHM Cr1ocobaMu.

Bupcaem dopmyny (a-i-b)z =a® +2ab+ b .

a) AnreGpanuecxnit cnoco6.

Mo onpeneneuiao A=(a+b)’ =(a+b)(a+b). Mepestscnone 318 urOrOUIC-
n: A=(a+b)(a+b)=a(a+b)+b(a+b)=a" +ab+ba+b’ =a’ +2ab+b".

6) MNcomerprveckuii cnocod.
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Paccmotpum wsaapar ABCD co croponoit a+b. Ero nnomans, oue-
BHJTHO, PABHA (a+b)2 . Teneph Ha paccToAHuN @ OT BepmEHs B npobesiem
npasue EN 1 PM, napanneTsHEE CTOPOHAM KBaapaTa. DTH npaMbic pastunu
nauty (urypy sa xsaapar BFOE (co cropoHoli a n nnoiansi0 o), Keanpar
OMDN (co cropowioli b w nromgasio ¥ ) v zpa npasoyronsunka AEOM w
FONC (co cropoHamss ¢ H b W nuomameio ab),

Tak KaK 3TH ueTsipe (HrypHl NOIHOCTHIO PACTIONOAKEHL BHYTPH HCXOA-
HOMO KBAZPATA, TO CyMMA HX maomaneli a” +b+2ab pasna nyomaau
Somsuioro keaapata (¢ +5)" . Nloatomy nonyuaen: (@ +b)’ =a? +2ab+b%.

3ameTnm, yTo dopMyna KBanpaTa CyMMH Gblna NONy4YeHa APCBHCTPERC-
CKHMH MATEMATHXAMH ewe 1o nauieif spw (camime 2000 ner Haszan) nMenno

TeOMETPHYECKHM ¢nocoboM. Buano, o nprmenende anrcOps nozsonser
3HAYMTCABHO YTIPOCTHTE H YCKODHTS BMBOA GOpMYJL,

Teneps suscaes popmyny (a—b)’ =a* —2ab+5?.

8) AnreSpanueckaii cnocol,

Mo onpenencimo A=(a=~b) =(a~b){a~b). Mepemnoxum 3 MHo-
rownensi: A=(a—b)(a—b)=a(a-b)—b{a-b)=a*—ab—ba+b*.

TMpuseaenm Teneps noaoGHEE wieHH # noaymm: A=a’ —2ab+ b

3ameTHM, 4TO 3TY QOPMYNY MOMHO BLIBECTH H N3 (opMynn (1), 3aMeHHE
ONEpaLMIO BRIYHTAHNA Oflepanneii cnoxenns a—b=a+(-b). Toraa nony-
uaem: (a~b)’ ={a +(-‘b))2 =a* +2a.(~b)+(~b)’ =a® -2ab+b.

§) 'eomeTpuyeckuit cnocob.

Iina onpenenexnoctn Gyaem cuutams, 4r0 4> b . PaccMOTPHM KBAZpaT
ABCD ¢o cropouoii a. Ero naowazs, ovesuano, pasia ¢,

B b F c
o v b
E ) N

e |ad

A bmM ab D
Puc. 2.10
Tenepes ra paccrosund b ot Bepinam B npopcaem npambie EN n PM,
MIapANNCALHEE CTOPOHAM KBAAPATA. JTH NpaMLie pasbuny Gurypy Ha KBan-
par BFOE (co cropokoli a—b n momamsio (a—b)’ ) v asa apamoyrons-
Huxa ABFM n BCNE (co croponaMH a v b M maowansio ab).
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flnomaae xeanpara OMDN (pabuas (a—b)z)nmry-lm ecil H3 N0

waa keaapara ABCD (paenoii a® ) BLINECTS TAGIIARK ABYX TPAMOYTONEHN-
o8 ABFM n BCNE (xaxpas w3 woTopeix passa ab) m noGapurs niowans
xsappara BFOE (paswyio b ). Tloaromy nonywaess: (a—b)" =a® —2ab+ 5%,

PaccMoTpHM NpHMEPh! MpHMEHCHNR HOPMYAN KBADATA CYMME H KBa-
paTa pasHOCTH,

Mpunep 1
Bruvemiad 52°, 3anumen uncno 52 B eHae 52 = 50 + 2 n ucnons3yeM
dopmyny xeanpars CyMMEL:
=(50+2)" =50 +2.50-2+27 = 2500+ 200 + 4 = 2704,

fMpavep 2
Haiinem 49°. 3annuiem uncno 49 s suge 49 = 50— 1 u BCnoasiyeM gop-
MYRY KBRAPATS PAMHOCTH:
49% =(50-1)" = 50* —2.50-1> = 2500100 +1=2401.

Hpumep 3 .
Bozseaes B kBanpar cymmy 5a +35 . [No GopMyne kBaapaTs cyMMbl [10-
ayusesm: (Sa+3b) =(5a)’ +2-5a-3b+(3b) =254% +30ab+ 9.
pumep 4
Bossenem B kBanpar passocrs 7a—26 . ITo Gopmyne kBaapara passocra
umoem: (7a-2b)° =(7a)’ -2-7a-2b+(2b)’ = 49a% - 28ab+ 457,
Hpumep 5
JloxasaTts, 4TO BLIpaKEHHE A =(4::---4)2-2(4:x+8)(a-4)+(1rz-|-8)2
IABMCMT OT a, H HadiTu seAnTHNY A,
Sanwurem Bupaxeuie 4 b eune: A=(a-4)’ ~2(a—4)(a+8)+(a+8)’.
Tenept nerxo coo0pasHTL, YTO BHPAKEHHE A SRANCTCA KBAAPETOM PasHO-
cmv uncen (a—-4) u (a+8). TNoaromy nomyaaes: A=((a-—4)-—(a+8))2 =
=(a-4-a-8) =(-12)' =144,
Jeiicrautensto, Bupaxenue A ue 3aBHCHT 0T a n A = 144,
Hpuxep 6
Vnpocrum supaxenne (4a+3b) - 2a(8a+126)-(2b).
Hcenonbsyem dopmyny KBagpata cyMMel, PACKPOEM CKODKH M npHBEACM
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nonobuse wneun. Tlonyuaem: (4a+3b) —2a(8a+126)—(2b)’ =
=(4a)’ +2.4a.36+(3b)" - 2a.8a-24-12b - 4b* =
=164’ + 24ab+9b —16a® — 24ab— 46% = 5b°.

111, 3aganme Ba ypoxe
Xe 859 (D, 1); 862 (a, ), 865 (a); 869 (I, €); 870 (B); 872 (r); 874 (6, ¢);
875 (n); 877 (6); 879 (a), 884 (a); 885.

1V. KonTpoanuni¢ BONpocH

- Hanmoure Gopmyny KeaipaTa cyMMs ¥ JiadiTe ce GopMynnposxy cho-
BAMM.

— Buisenste popMyny KBagpata cyMMbl anreSpanueckiM cnocobom.

— BuiBeauTe GopMyNy KBAAPATE CYMMBI TEOMETPHYECKHM CTIOCOGOM.

— Hannwwuve opmyny keappara passocrs W paiire ee GOpMynHpoBKY
CNOBaMHU,

— Buseaute fopMyay pasHOCTH anrcOpantieckum cnocobom.

- BeizeuTe GOPMYAY FreOMETPHYECKHM CROCOGOM.

V. 3ananmne ua a0m
Ne 859 (a, c), 862 (6, r); 869 (B, 2); 870 (r); 872 (a); 874 (a, n); 875 (6);
877 (n); 879 (6); 884 (5); 886.

VL. Tonseneune Hroros ypoka

Ypoxu 87-88. Paznoxeane HA MHOXKHTEIH
€ NOMOMLI0 GOPMYT KBAAPATA CYMMBb! H KBA/IPATA PA3HOCTH

Llens: nenossiopars JOPMY LI KBAAPATA CYMMbI M PA3HOCTH JUIH Paslio-
MEHHE MHOMOYACHOB HA MUOXHTEIH,

Xoa ypoxa
L. Coofiutretine TemBt H NEIH YPOKa

IL TloBTOpenne # 3akpenneHne NpofinesHoro MaTepHana

1. Oreerp) Ha POMPOCH MO JOMAMIHCMY 3a8aHHI0 (pa3top HepelueHHLX
3azay). '

2. Koirponb ycpoentna Matepuana (IHCLMEHHBIH onpoc).

Bapnaur 1

1) Hanmwwre dopmyny kBagpata CyMME B Aaiite ce opMyanpoBKy
CIOBAMH.

2) [lpencraBeTe B BHIE MHOTOMITEHA:
8) (2a+7b)’; 6) (3a* -45°)".
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3) Ynpocrwre suipaenne (3a-2b)’ —3a(4a-4b) u ualignTe ero sua-
qClIHE Npi b=%.
4) Haliaure snauenwe supaxeana (a-3) +(6-a)’ +2(a-3)(6-a).

Bapaant 2
1) Hanmumre dopuyny xBappata cymMu u palite ee dopmynupopxy
CNOBAMH.
2) MpeacrasbTe B BHAE MHONOWIEHA:

a) (Ja+5b)’; 6) (24° -65°).
3) ¥npoctute Bupakenue {22 - 3b)2 ~3b(3b-4a) n naitgure ero 3na-
YenHe ApH a = L
4) Haiiaure 36a9¢tne Bpipakehms (a— 2)2 +(5+ a)2 -2(a-2)(5+a).

111. Hzyyenue HOBOIO MaTepHANS

(dopMynbt KBAAPATA CYMMBI H KBA/IDATE PAHOCTH HCDOMLIYIOT A pazno-
ACHWE H3 MHOHTEIH MHOTOMIIEHOB B &> +2ab+b* n a® ~2ab+b* Bu-
AC/ICHNA NONHLIX KBAAPATOB CYMMb] H PA3HOCTH YHCEN, AOKASATENBCTRA TOXK-
ACCTB, HEPABEHCTS H T. A, Jina 310ro Gopuynsl npeaLAYIIero Ypoxa 3afHiemM,

NOMEHAB MECTAMH JEBYI0 H TIpABYw YacTH: az+2ab+b2=(a+!.';)z H
a’ -2ab+b* =(a-b)".

3aMeTHM, YTO BHpakeHHe ¢ =c¢-c. [loaToMy NpHBEREHHEE DOPMYH
MOXHO PACCMATPHBATH KAX PAINOMEHNC MHOTOWIEHa Ha MHONmTenH. MMpea-
crannenme supaxennii ¢° +2ab+b* somne (a+5) u a* -2ab+b* 8 u-

a¢ (a—b)° MATLIBAIOT TAK M BELACICHHEM RONHLIX KBAADATOR CYMMHl H
pazHOCTH.
Mpusep 1
PasnomnM HA MHOKHTESH MroTouneH 4x% +12x+9. Tleproe craracMoe

4x* npencrapnaeT coboil KBAUPAT BLIPAKEHHA 2x, TPETHE — KBALPAT YHCTA 3.,
Jlerko MPOBEPHTE, YTO BTOPOE CNATAEMOE — YABOSHHOE NPOH3BENIEHHE BLIpa-
WCHHA 2x H 9Hena 3, T. e. 12x=2-2x-3. Torna nanHbii MHOrOWIEH HMEET

g 437 +12x+9=(2x)° +2-2x-3+32 = (2x +3).
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Ipumep 2
PacROKHM HA MHOMHTENN Bupaeine 9a° —30ab’ +25b%. Tepaoe cna-
raemoe 9a% ARNACTCA KBAAPATOM BHpaxenna 3a, TPEThE CNAraeMoe 255% .-
KBAAPATOM Bhipaxerna 5b°. TTpoBepuM, YTO BTOPOE CARTACMOE — YABOEHHOC
npomiseaerne sbipokenuti 3a n 55%, 7. e. 30ab=2-3a-5b°. Toraa nanmbii
TPEXMIIEH HMCST BHA.
9a* ~30ab® +25b° = (3a)’ -2-3a-5b* + (56 = (3a - 5b°)".

Hpumep 3

Taliaem nanmenbmce sHaYCHAE Bupasennd A =2q” —4q+10.

B ARHHOM BLIp&KCHHH BHBeccM obumil mBomHTCIE 2 33 CKoCKE:
A=2a"-2a+5).

B BLIPXOKEHRH @° ~2a+5 BHACIHM NONHLH KBAJIDAT PESHOCTH:

' -2a+5=(a"~2a+)+4=(a’ - 2-a-1+ ) +4=(a~1)’ +4.

ToaTOMY AAHHOE PRIPARCHHE MO0 3ANCATE B BANC:

A=2((e=1¢ +4)=2(a=1)" +8.

OUeBHAHO, YTO CITAraEMOe z(a—l)’ 2 0. Bupaxenue A Syaer npHHuMars
HaMMeHbISS MAvenne, ccn charaenoe 2(a—1)° Gyner naumernumN, 1. €.
2(a-1)2=0. Oro snomiserca, ecid a—1=0, 1. e. a=1. Toraa nanMcHs-

e 3HAYSHME RAHNOrO Bhiprwenus A=2-(1-1)"+8=2.02+8=8.

Hpumep 4

JoxakenM, MTO OPH BCCX MAYCHMAX DEPCMCHHEX & H & 3HAYCHNE Bbipa-
wenna A=2a° +5° —2ab+4a+6 Gonewe 1.

B naxnoe BHpMmKeHHe A BXOAsT RBe NepemeHHuie a H b. Tipeacrasum
cnaraemoe 22 8 Bunae 2a° =4’ +4° W CIPYIIUPYEM WICHE BHIPAKCHHS:
A=a* +a*~2ab+d’® +4a+6=(a’ —2ab+H)+a* +4a+6.

Bupakenne B CKOOKAX ABESETCA KBANPATOM pasHocTH a—b. YUrobw B
OCTARMIAXCA CNATSEMBEX BBHIMETHTL KBAIPAT CYyMMEI, IPEACTABHM YHCAC O B
BHAE CYMMH dHcen 6 =4 + 2, Toraa aupamenne A HMCET BHI:

A=(a®-2ab+b*)+(a® +4a+4)+2=(a-b) +(a+2)’ +2.

lipu BoSX Wavewnsx nepemennux ¢ u b supaxenns (a-b) 20
(a+2)120,nwmuymuoempmmme A22 u,Tem Gonee, A>1.
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IV. 3ananue ua ypoxe
X 293 (a, r); 894 (8); 895 (B, n); 896 (a, r); 897 (a); 899 (u); 902 (a);
903 (a, 8); 904 (a, r); 905 (a); 906 (a, r).

V. 3anaume na Aom
Je 893 (8, n); 894 (r); 895 (a, G); 896 (0, 8); 897 (6); 899 (n); 902 (6);
903 (6, B); 905 (n); 906 (a, T).

V1. Teopueckne 3a3anHa
1. Hadmrre Haumenbiee (W1 HauGonbuice) sHavcHHe BRipaxeryd. [lpn
KAKOM 3HAYCHUR NEPeMEHHLIX OHO JOCTHIaeTCA?

8) @ —4x+7, 6) ¥’ -6y +1; ) 6+x-x;
r) 3-4y-y% A 242+ 55 &) ¥ —4xy +5y;
x) ¥ —4x+ ) +6y+5.

(Omsepsi: )3 npn x=2:6)—8 opn y=3;8) 6%- npR x=%;r)‘?npu

y==2;n) -1 npu x=-1, y=0;€) 0 npa x=y=0; x} -8 npn x=2,
y=-3.)

2, JloxaskHre HePaBeHCTRO:
a) X +4x2-4; 6) Y +926y;
B) ¥ + ) = 2xy; r) x* +4y* 2 -4xy;
n) -x* +10x < 26; e) -y +8y-16<5;

x) X +4x+ Y -8y +25>3 3) 2 +day+ 4y’ -2.:)—:2;
H) ¥ =2x+5y  +4y>-5.

§ 13. PazHocTe kBagpaToB. CyMma M pasHocTb Kyboe

¥poxn 89-90. YMuomeHNE pa3HoCTH ABYX BbIpAMCHHI
HA HX CYMMY

Iens: o3anxoMuTD ¢ dopMynoil ans pa3socTH KBAAPATOB YU &2 NMpHMetic-
HHEM.

Xon ypoxa
L. Coolulenne TeMnl B 1EIM YPoica
I1. HosTopenne & 3axpenacune npoiisennoro MATCpHAAA
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1. OreeTH Ha BONPOCH! MO NOMANIHEMY 3aaaHHo (pastop HepeeHABX
3a849).
2. Kourpans YCBOCHHA MATCpHANA (CAMOCTORTEALHAX paboTa).

Bapuant 1
1) IMpeoSpasyiiTe TpeXwies p KBAIPAT ABYINEHA:
a) x*-8x* +16; 6) a* +6a’h+9b°,
2) Jloxaxwure Hepasenctso: 9x° +4y° >12xy -1.
‘ Bapuasr 2
1) MpeoOpasyiiTe TpexwitH B XRAAPAT ABYYNCHA:
2) y°+6)° +9; 6) a* —8a’b +16b°.

2) Jlokaxnve Hepanencteo: 9y +16x° > 24xy - 2.

HL Hiywense HOBOTO MATEPHANA
TpneegeM eite oKy HGOPMYNY COKPAIEHHON) YMHOKEHUS
(a-b)(a+b)=a’-b,(1)

KOTOpan NMO3BOAAET BoICTPO YMHOXATH PASHOCTL H CYMMY OZHHX H TeX
We umcen a u b,

Buiseses a1y dopuyny.

a) AareGpanvecxnii ciioco®,

MHOKHM PEIHOCTS YHCEN a—b Haux cymmy a +5. TTomyuaem:

(a-b)(a+b)=a2+ab-ba-b*=a* -b°.

6) 'comerpriccxnii cnocoG.
PaccMoTpum drrypy, n3o0pakeHHYI0o Ha PHCYHKE,
A b _B

G b K F

Puc, 2.11
Croponbl npsaMoyronesika ABCD pagun AB=a+b n AD=a-b
(ans onpeneneHHOCTH cwHTaeM, ure @,b0>0 W a>b) u ero mowan
S=AD-AB=(a~b)(a+b). ITOT NPAMOYrONLHMK COCTOMT K3 NPAMO-
yronehukor AEND w EBCN . llpamoyronchuk EBCN paseH npamo-
yronbhuky KLNF. [losroMy nnomaas § pasHg Mpowiafy  GHTYph
AENFKL , xovopas paska pasHocTH nnomaaeli xsagparos AEFG (co cro-
posioh @) n DLKG (co croponolt b), T. €. S =a” —b>. [Ipnpasnss Asa Bu-

paxehns R anomiazy S, aoaydacs pasenctso (a-b)(a+b)=a’ -5’
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B cooreercrenn ¢ ToxaccTeom (1) Npou3seAcHHE PazHOCTH YHCEN BH-
POKEHNI HA HX CYMMY PABNO PEIHOCTH KBAAPATOB STHX HHCEN (BRIpaKEHHi).
Toxzectso (1) Wnpoko HCNOAL3YETCA NpH anrcipanueckHx npeobpasoBatH-
AX BHpaXeHUH.

fipunep 1

YmuowuM yHcna 47 H 53, 320HCAB HX B BHES PASHOCTH H CYMMBL ABYX
yncen: 47 =50 — 3 u 53 = 50 + 3. Torna nomysaem, Hcnonsays dopuayny (1):
47.53=(50—3)(50+3)=50" - 3% =2500-9=2491.

Hpruseep 2

Cpasnum uncna 4 =141-144-148-151 u B=146*. Monyuaen:

141 =146-5,144=146-2, 148 - 146+ 2,151 = 146+ 5.

Torsa uncno A umeer su: A =(146-5)(146-2)(146+2)(146 + 5).

H3MeHHM MOPRAOK YMHOWEHHS eoummreneﬁ, MCPEeMHOXHE CHAYANA
Jpa KPaiiHHX YHCITA, 2 38TeM ABa cpearnx. I

A=(146-5)(146 +5)-(146—2)(146 + 2).

Vicnonnsya opmyny (1), umeem: 4 =(146% -52)(146% -2%).

OuesuaHo, YTO B TAKOM MPON3BENEHHM KAXILH MHOXHTENL MeHbIue
uncna 1467, T. e. 146% ~5? <146 u 1467 —2? <146°. TlosToMy NpouaBEACc-
HHe Mempie 1467-1467 =146"7 =146 =B, Taxum obpasom, wncio A4
MeHsINE yHCRA B, 1. c. A< B.

Hpumep 3
Yuuoxum Bupaoxenna 4a2—5b n 4a+5b.
Hcnonbays dopmyny (1) u npasuna aeiicTeril co crencHAMH, 1I0AYSHM:
(4a—5b)(4a +5b)=(4a)’ —(5b)’ =16a* - 258"

fIpumep 4
TIpencrasiM B Bune MHorouncHa Bupaxensus (3a° - 26%)(3a° +2b%).

TiphamennM ToxaecTso (1) 1 nomyumM:
3’ - 267X3a* + 26%) = (3 - (2b%)? =9a° - 4b*.

Hipunep 5

YMHOXHM BLIpAXeHns —6a—5b 1 6a—5b.

B nepsoM BupaxeHHH —62 —5b nunecem 38 crobkn uneno (-1) n noay-
uum: (—6a—5b)(6a—3b)=(~1)(6a+5b)(62-5b)=—((6a)’ — (5b)") =
=—{(36a" —25b") = 256" —36a".

3ameTnM, yTo npeolpa3oBanie MOXHO BRIIONAHTE H CPasy:
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(—6a - 5b)(6a - 5b) = (56 - 6a)(~5b+6a) =(-5b)" - (6a)’ = 256% —364".

Dpuuep 6
Ynpocrnm swpamewne (6a ~7b)(6a+7b)—(3a+4b)-(12a—17b)—3ab.

PackpoeMm cxo0xk, npuyeM QI8 NEPROTO MPOM3BERACHHA HCMIONRIYEM TO-
maectso (1). Monysaem: (6a— 7b){6a+7b}~(3a+4b)-(12a-17b)~3ab=

=(6a)’ —(76)’ ~(364® - 51ab + 48ab - 685%) ~3ab=
=36a® - 49b* - (36a® ~3ab— 688*) ~3ab =
=36a" - 49b* — 36a” + 3ab + 685* — 3ab=195".

IV, 3apaune ypoxe
N 912 (g, x); 915 (B); 916 (a, r); 917 (8); 918 (6, a); 920 (8, r); 922 (6);
923 (); 925 (e); 926 (a); 930 (6); 932 (6).

V. Kotitpoasusie BONPoCcs

— Hanuwsre GopMmyny Jnd RPOHIBERSHHA PASHOCTH K CYMMBI WHOGH.
JHaiite ee cnoBecHYI0 GOPMYNHPOBKY.

— Bripenure opMyny 2018 NPOHIBCASHUS PA3HOCTE H CYMMEL YHCEN an-
refipaneckHM cnocodoM.

— Buaeawre $opmyny ANA NPOHIBEACHUR PEZHOCTH M CYMMBI YHCEN Peo-
METPHYECKHM cnocoboM.

VL. 3ananne Ba oM
Ne 912 (a, 3); 915 (m); 916 (6); 917 (r); 918 (a, r); 920 (a, B); 922 (B);
923 (n); 925 (a); 926 (n); 928; 930 (a); 933 (6).

VIL Tropucckue 3anaHE"
1. Bunonuwre aeHcTBHA:
a) 97 - 103; 6) 95-97-103-105;
B) 98.100-102; 0 (3-D(E+1)* +1)3* +1);

B) (2+1)(2% + M2 +1X2°8 +1);

¢) (a—b)(a+b)a® +b*Xa'* -l-b");

%) (b+c)b* + Y+ b~c);

3) (a+b)(a® +H*)a-b)+(a* ~b*)+2a%b".

(Omeems: 2) 9991; 6) 99996375 0) 999600; 1) 38 - 1; 1) 216 ~ 1 (yw-
HOXCHTS Bupaxernc ma 2 — [ = 1), ¢) a® —b%; x) b® —c® (msmenwnTs NopsnoK
yMHOXeHHs), 3) 2a*.)

2. Cpanmrretmcna.

a) 43.47 w45 6) 81.87 u 84%;
B) 164-168 u 167% r) 153-155-157 u 155
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a) 232-233-236 u 234% e) 132-138.254-258 » (!35-256)’.
(Omsemt: NEpELIC MHCAA NEHBINE, 4EM BTOpHIC. )
VIiL INoaseseune HTONOB YPOKA

Ypoxn 91-92. Panosxenne pajnocTH KBAAPATOB
HA MHOXHTEJIH

L{ens: wenonp3osanne GopMyaL! AN PAIHOCTH KBAAPATOR JUNNA PAANONE-
HIS BRIPEXCHHHA HA MHOXHTCITH.

Xoa ypoxa
L Coolmietne TeMBl N BEAH YPOKA

IL ToBTOpenNe M 3aKpennenne NPOHACHROI0 MATEPHANN

1. OvBeTo! HA BONPOCH NO AOMANIHENMY 288aHni0 (pazbop HepellcHMEIX
3ana4).

2. KoHuTpons YCBOCHHA MaTepHana (caMocTosTenpHan pabora).

Bapnanr 1
1) Bu4HCHHTE TPOH3BCACHMS YHCER:
a) 97-103; 6) 11,7.18,3.
2) Boinonnere yMHOKEHME:
a) (3a—4b)(3a +4b), 6) (—6a—5b)(6a-5b).
3) YapocTHre suipaxesine: (2a—3b)(2a+35)+95(b+1).
Bapuanr 2
1) BuiuucanTe MPOW3BEASHHE YHOLI:
a) 104-96; 6) 15,7-16,3,
2) Buinonunre yMHOREHHE:
a) (2b-3a)(2b+3a); 6) (—4a - 5b)(4a - 5b).

3) ¥npocrure Bupaxciine: (3a—4b)(3a+4b)-9%a{a~1).

111. H3yuenue H0BOTO MATEPHALN
B pasesicree (a—b)(a+b)=a"—b' nomensem MecTaMm uacTH u nony-

unm Tomaecrso a” -5 =(a—b)(a+b). Pasiocrs KeaaparoR ABYX uHcen

(BLIpaMEeHHHA) PABHA NPOHIBSACHHIO PASHOCTH 3THX MHCEN (BHIpaKeHiil) H HX
cyMMbl. Takoe ToxaecTBO HAIsBAOT dopMynoi pastocTH keaapetoB. Ee
HCOONEIYIOT /UIN PAIOKEHNA HA MHOXHTEAN PASHOCTH KBAAPATOB MHCEN
HIH BRIpakeHyil.
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fpunep 1
Tlokaxem, 9To yucao 47° —32% cocrasuoe,
Hicnonsayem GopMyay pasHOCTH KEANPATOR H NOIYYHM:
47* —32 = (47%)- 32 =(4T* -32)(47* +32).
Buaio, 4T0 Y JAHHOTO WMCAA OCTh MuoKmTENH 47°-32 u 477 +32.
ToaTOMY TAKOE SHEIO 110 ONPEACACHHIC SBNAETCH COCTARHEIM,

Hpumep 2
JlokaxeM, 9T0 YHCIO 16*-2312 KparHo 25.

Tpumennm Qopmynty passocTd keagparos M noxywind: 16° — 2317 =
= (16°F — 2312 = 2567 — 2317 = (256 - 231)(256 + 231) = 25 - 487.
Tak kax AAHHOE HHCAO HMEET AeAMTENL 25, T OHO KpaTHo 25.
Hipunep 3
C 5 530 -322
6F -3

Henomszys opuyny -pazHocTi KBANPATOB, PAGN0KUM THCIUTEIL H 3Ha~
MeHaTenb Apod ua mHoxrem. Hmeem:

53-32% (53-32)(53+32) 21-85 _21-17-5 _

61F -44%  (61-44)(61+44) 17.105 17.21.5

-+

Ipumep 4

Haiizem 3nauesine pripaxenna 1007 — 997 +98°— 972 + . + 22— 12

B npupeaetnyio cymMmy axoaat 100 uncen. CrpynnupyeM #xX nocaeaoba-
TEHBLEO TONAPHO H HCHONE3YEM QOPMYAY PAsHOCTH KBANPATOS. l'lon m
100° — 99* + 982 - 91’+ +2’-1’-==(um2 99%) + (98? — -
e H (2 -1)=(100- 99)(100+99)+(9s —97X98+97)+ ..+ (2 1)(2+1)=
=1-1994+1:1954+ . +1-7+1-3=1994+ 195+, . +7+3.

Hocne rpynnupoBka anenos nonyTaiaocs 5O sapaxcanll, noyromy Haso
cnonuTs 50 uncen. Kaxpoe cneayiomee uHcio Ha 4 MeHblne NpeAbiAYIEero
(r. €. uncna oBpazyioT ApUOMETHIECKYIO POTPECCHId),

Urobn HaliTH cyMMy MKCEN TaK Me CIPYNNApYeM KX NONAPHO: NEPBoe ¢
TIOCTICAHIIM, BTOPOS C NpeanocneaanMd A T, A Mweea: 199 + 195+ ..+ 7+ 3=
=(199+3)+(195+ 7) + ... =202 + ... + 202 = 202 - 25 = 5050,

3ameTaM, yTo RpH nonapHOd rpynneposke 50 umcen nonyuswaocs 25
ckobox H saTem 25 onpHaxoBeix yicen 202,

ITpsseep 5
Paxnomum Ha MEOXHTEIIH BRpAXeHHe 25¢* —16y°,

TipencTaBiM 3TOT ABYUICH B BHAC PASHOCTH KBAIDATOR H HCRORL3YEM
dopmyay pasiocTH ksanparos:
252" ~16y" = (5x) - (4y)’ = (5" - 4y)5%* +4y).



Ypoxu 91-82. Painoxeiue pazHocmt Keadpamoe HE MNONLMaTy 247

. . Hpumep &
Pa3n0KHM HE MHOKHTETH KBANDATHEI Tpexunen x” +4x+3.
HononsuM 310 BHPAXECANE N0 KBAAPATA CYMMBI:
Padred=r? rdxed-1=(P +ax+4)~1=(x+2) -1
3arem npiMenM GOPMYAY PASHOCTH KBANPATOB!
(x+2) ~1=(x+2-1)(x+2+1)=(x+1){x+3).

Takkm obpasom, nomysunn x° +4x +3=(x+1)(x+3).

TAMETHM, UTO PAHEE TN PAVIOKEIHN XBAPATHEX TPEXWIEHOB HCHQib30-
Bany ¢nocod rpynnuposkH wienos. IpeacrabuM nel 4x 8 e 4x=x+3x.

Toraa umeenm: x° +4x+3=x +x+3x+3=(* +2)+(3x+3)=
=x(x+1)+3(x+1)=(x+1){x+3).

Tpumep 7

PaanowaiM 518 MEGRUTENH qByaned a° + 4.

Jins pasnosceHua ABYICHS AOMONHHM €10 A0 KBAPETA CyMMbI. Jiak 37010
nprGaBHM 1 BeMTEM 477 W Hemonb3yem dopMyITy passoctH keaapatos. [To-
aysaeM: 2 +4=n' +4+40° — 4t =(n* +4n* + Q) - 4P = (P + 207 —(20)’ =
=( +2-2nKn" + 2+ 20y =(n* — 2n+ 2)(n* +20+-2).

1V. 3apanne Ha ypoxe
Ne 939 (B); 940 (6); 942 (6, r); M43 (a); 944 (n); 945 (B); 946 (6, 1); 943 (B);
951 (a, n); 953(a); 955; 956.

V. Jaganse Ha AoM
Ne 939 (6, n); 940 (r, m); 942 (8); 944 (1, €); 945 (a, €); 946 (a, B, Xx);
948 (e, u); 951 (a, n); 953 (r); 955; 956.

V1. Teopueckne 3a5aHRA

1. Paznoxume HA MHOWHTENH BHPAXKCHHAE:
a) P +6x+8; 6) 8§-2x-x*; B) x* +14x +48;
) =x% +10x—24; o) 4x’ +1; e) x*+2° +1.

(Omsemus: 8) (x+2)(x+4); 6) (x+4)(2-x); 8) (x+6)(x+8);
) (x-4)(6-x); @) (2% ~2c+1)(2x" +2x+1) (noSasums n BuvecTs 4x7);

¢) (x* —x+1)}o* + x+1) (nobanuTs M BLIYECTL X7).)
2. Nowmxure, w10 npH MOGOM HATYPATLHOM 1 3HAUCHHE BRIDIKEHHA:
a) (30 +2)* - 4* xparuo 3; 6) (Sn+1)" =9* uparuo 5;

g) (4n+1) —(2n+5)" xpano 6; r) (3n+4)" —(4n+3) xparso 7.
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3. Coxparure anreGpanteckyio npobn:

2) Xrdx+4 6)x’ —2x+1_ 8) X =5x+6_
-4 -1 -4

9 x-5x+6 g Fo65+8 X -6x+8 o X +10x+24
x2—9 ’ x’ 16 : 2-36
(Omoems: ) £22.,6) =2y 221y 22,5 222, ¢ 222
x— x+2 -

VIl1. HoxpencHne ATOIOP YPOKa

Ypoxn 93-94. Pazsoxenine Hf MHOXKHTEIH
CYMMBI H Pa3ssocTH Kyfob
Iens: Henons3opath GOPMYIEL CYMME! H PASHOCTH KyGOB JUIN pasnoxe-
HHS BHpOKEHAH HA MHOHTEIN,
Xoa ypoka
1. Coofinenine TeMbI H NETH YPOKA

I1. NorTopeiNe ¥ IAKPenxeHNe Npoiincanoro MaTepasas
1, OTeecTI B& BOMPOCH M0 AOMAIMHOMY 3AARHIO (pasBop HEPEINEHHBIX
3Aaa4).

2. Kontpons yoBoeHns Matepuana (caMocTosTensuan pabora),

. BapuasT 1
1) HalianaTe 3HaucHRe BRPAKEHMS:

49’ -28°

156" -56%; .

a} 156° -56°; 6)6?’ 6
2) Paznoxure MHOTOMNEH HE MHOMHTENH:

a) &' —16; 6) -;—b‘—da’.

3) Pempre ypaeHCHRE: %x‘ -1=0,

Bapuant 2
1) Haﬁnm SHAYCHHC BHPIKCHAN:

87% ~64*
155 —45%; Ll o 2
2 > ®) 355
2) Paancxire MHOTOUICH HE MHOKMTENH!

a) b* -85 6) Lt _op2,
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3) Pewnre ypantense: %y‘ -1=0.

II1. Hsy4eBne BoBOTO MATEpHANR
Mpnseaen eme ape GOPMYNb COKPANICHHOND YMHOKCHHNA.
a* +b =(a+b) (@ —ab+ b)), (1)

O1o ToXALCTBO HAsbiBawoT dopMynoii cymMel kyGoB. 3aMeTumM, 4TO BLI-
paxeHne a° —ab+5° HaSHIBAIOT HEMONHEIM KBAAPATOM PAIHOCTH @ 1 b (07-
AUMESTCR OT HONHOTO KBaapaTa paseocti (a—b) =a’ —2ab+b? Tem, wro
BMECTO YABOCHHO0 NPOH3BEACHHA GHCEN g H b CTOHT NPOCTO HX OPOMIBCHRC-

uue). Mo popmyne (1) cymma xySos aeyx yncen (BuipaxeHHi) pasHa npous-
BEACHHIO CYMMBI 3THX uHcen (Brpaxenuil 4 H ) H HENONHOTO KBAAPATA HX

pastioct @’ —ab+5* u suBenem popuyny (1) anreSpanueckum cnocoGom,
npcobpasosas NPaBYIo YACTL B AEBYIO.

Monyuacm, ymuomns asa Maorowncua: {a+b)(a® - ab+b*)=
=a(a® —ab+b )+ b(a* —ab+ ) =a - a’b+ab® + a’b-ab* + ' = o’ + b’

3ameTum, wro dopmyny (1) MOEHO NONYIHTE H TEOMETPHICCKHM CNIOCO-
oM, paccMoTpeB o0beMBl mapanenenunesos,
Gopuyna pasHocTH KyGOE HMeeT aHanoruMHEH BHI;

a*-b* =(a-b)(a* +ab+b*), (2).

PassocTh kyGoB Apyx uHcen (BuipakeHHil) paBHa MPOHABEACHHIO Pa3HO-
CTH ITHX uMcent (BLIpaxeHnil) a-b W HENOIHONO KBAAPATA MX CYMMbL
@ +ab+b>,

ToxaccTeo (2) MoxHO DmoAYuNTE ananoraao Qopmyne (1), yMHOXKHE
wtorownesst; (a—b)(a* +ab+5%)=a(a’ + ab+ b*)-ba® +ab+b%) =
=&’ +a’b+ab’ -a’b-ab* -¥ =a’ -b*.

Gopuyny (2) MOXHO HONYSHTE HENOCPEACTRENHO K3 Boipawenns (1):

@ -8 =a +(-b) =(a+(-b))-(a* —a(-b)+(~b)") = (a~b)(a® +ab + ).

lipumep 1
Jlokaxem, UTO BUpaXeHHe 1233+2‘73upa'mo 150.
Ucnomsayem dgopmyary (1) 0 nonyunm 123° + 27° = (123 + 27) - (123* -
—123- 27+ 279 = 150 - (123 - 123 - 27 + 27°). Bumi0, ¥T0 AaHHOC BLIpa-
wchne G ocTarka acauTes ha 150,

Nlpasep 2

117*-23°

BRYRCAHM 3HATCHHE BHPEKSHHI +117-23 63 kanmukynsTopa,
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Ucnonbayem dopmyiry (2) u dopmyny weaapara cymmul. Tlomysaem:

117° -23° (117-23)(1172 +117-23+23%)
94

+117.23= +117.23=
94 .

_94-(L17* +117-23 423
94
=117% +2:117-23+ 232 = (117 +23)’ =140 =19600.

Hpumep 3
Pa3noxHM Ha MHOXHTETH ABY-NCH Sm° + 1,
Tipumennn dopmyny (1) u nosysmm: S’ +n® =(2m)’ +n’ =
=(2m+n)-(2m)z —Ym-n+nt =(2m+u)(4m2 —2mn +n*).
ITpumep 4

)+117-23= 172 +117-23+23 +117.23=

PaaioxHM HA MHOXHTENH sLipxenyie 64a” —275°,

Tipeacrapum enuunKE 64a° & 275° B eAze xyGon semmun 4a n 357,
Henonbayem dopmyny: 64a° —274° = (4a)3 -3y =
={4a-36*X(4a)* +4a-35* + (36°)") = (4a — 36°X164° + 12ab+9b*).

Ipumep 5

Joxaxes, 4TO TNpH BCeX HATYPANLHBIX 7t 3HAYEHWE BHLPAKCHHA
(32+2) +(4n+3) xpammo 7.

II-plmeHuu dopmyay (1) u nonyuum: (3n +2)3 +(4n +5)3 =
=((3n+2) +(4n+5)-(3n+2)" + Gn+ 2X4n +5) +(4n+57) =
=(Tn+7)-((3n+2) — (3n+2)4n + 5)+ (4n+5)°)=
=7-(n+1)-((3n+2)" - (3n +2)(4n+5) +(4m+5)%).

BuAHO, YTO AAHHOE BLIPAKCHHE HMCST MHONHTEAL 7, NIOFTOMY OHO KpaT-
Ho 7.

Iipumep 6
Vapocrum suipmxesue (2a —b)(4a +2ab+5%)+(a+b)-(a* - ab+5%).
Hcnonsayem dopmynsa (2) u (1), cOOTBETCTBEHHO, H NONYUHM:
(26-b)(4a* + 200+ 6*) +(a+b)(a® —ab+ b*)=(2a) - +a* +b* =
=8a*+a* =94,

IV. 3apanme Ba ypoxe

e 961 (a); 962 (B); 963 (n); 965 (a, 6); 966 (6, r); 967 (a, G); 968 (a, a);
969 (a); 970 (a).
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V. KonTponsHbie BORPOCH

— Hamaanre dopuyny cymmu kyGoe. Haiite ee croecuyo $opMyns-
POBKY.

— Bripeaure opmyny cymMmn KyGop anrefpanaecknm cnocoboM.

— Hanumsre gopuyny passocmt kyGos. Jlaiire ce cnopecuyio dopmynn-

POBKY.
- Bupeanre dopMyny pasnocr xyGor anrebpanveckum cnocobom.

V1. 3ananue ua goM
3& 961 (6, 8); 962(a, 1); 963 (T, ¢); 964 (a, ¢); 965 (b, r); 966 (a, B); 967 (B);
968 (6); 969 (6); 970 (a).

VIL HoaseacHne ATOrOE YPoKa

Ypox 95, Kyb cymmnl 1 xy6 pasnocTn

Llexs: ncnonvaopanke dopayn ang BoseeaeHu B Ky cymMBl Hii pasHO-
CTH YHcen {BHpaxeHHii).

Xon ypoxa
1. Coobmiense TeMbL1 M HENK YPOKA

IL lorTopenne W 3aXpeILICHEE NPONKCHHON0 MATOPHANA

1. Ornerts Ha BONpoOCH 10 AoMauHEMY 3aaHMI0 (pasbop HepemeHHbIX
3anavy).

2. KoHTpONb YCROSHHA MATEpHALA (ITHCLMEHHELH onpoc),

Bapnanr 1
1) Hanwwwre dopmyny cymmur xyGos, Jalire ce cnopecryo dopmynu-
poeky.
2) Pasnoxure ua MHOEHTCIH MHOPOUNEN:

3 8a° - 2785; 6) 64a® 485",
3) JioKamasre, 910 HpH BCEX HATYpARLELI 1 Bipanenne (21-+3) +(3n+2)
XpaTHo 5,
Bapuant 2
1) Hanuiemre dopmyny cymmer kyGor. Jalire ee cnosecnyio dopuynu-

pOBKY,
2) PazsnomATe HA MHORHTENH MBONGMACH:

a) 27a° -64b°; 6) 8a® +125b%.
3) JloraskuTe, YTO NPH BOEX HATYPAIBHEIX # BLIPAKSHNHC (3.‘u+4)3 +(2u+l)3
KpaTHo 5.
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II1. H3yvenne HOBOTO MATEPHATA

TipuBeaew eme JBe GOPMYNE COKPALICHHOND YMROXERHS, NOZBONTIOIIHE
BOIBOANTS B KyD CYMMY HIIH Pa3HOCTS ABYX uncen (Buipaxetuil),

(a+b)’ =& +3d°b+3ab’ +5°, (1)

Toxpectso (1) nasuiBaior Gopuynoi xyGa cymmsl. B cooTmercreun ¢
wefl, xy6 cymMmb ABYX umcen paser kyGy DepBoro HHMCIA WG YTPOCHHOS
NPOH3BECHAE KBAAPATA NEPBOTO YHCIA HE BTOPOS MIIOC YTPOCHHOS TIPON3-
BEZCHHE NEPBOTO HHCAA HA KBARPAT BTOPOTO INOC Ky BTOporo uuena.

TNomyuum dopuyny (1) anrebpauseckum ciocofom.

Henonsayem cpoiicTsa crenexedi H dopuyny xmampara cymmul. Torsa
umeen: (a+b) =(a+5)(a+d) =(a+b)(a* +2ab+b")=
=a(a® +2ab+b*) + b{a® +2ab +57) =a® +2a’b + ab® +a’b+ 2ab* + b’ =
=a” +(2a°b + a’b)+ (ab® + 2ab* )+ b* = a* +3a°b + 3ab® + b

3amernm, yto Jopmyaa (1) moxer GHITL NOTYYEHA H FEOMCTPHUSCKEM

cnocobom. Hng sroro Heolxommumo paccmorpers ofbeMbl Mapainerenvne-
Aaos, '

Buy, ananornniil dopmyne (1), muecr dopuyna xyba pastocrn:
(a-b) =a*-3a’b+3ab? -5, (2)

o Toxaectsy (2) kyb pazsHOCTH ABYX uHCeN PaBcH KYGY NEpsoro uucaa
MHHYC YTPOCSHHOC TIPOH3BSACHHS KBAPATA TIEPBOTO YHCHA HA BTOpOE fUTIOC
YTPOCHHOE MPOM3BEJIEHHE MEPROIC YMCNA HA KBAIpaT BTOPOrO MHHyc Kyl
BTOPOID HHONA.

bopuyaa (2) setomrres nosioGuo popuyne (1): (a-b)’ =(a-b)(a-b)' =
={a-b)(e® —2ab+b*)=a(a” —2ab +b*)~b{a* — 2ab+b*) =
=a'-2a°b+ab* - a’b + 2ab* - b* = a® + (-2a°b - a’b) + (ab® + 2ab*) b =
=a’ -3a’b+3ab’ -5, -

3amerrm, a0 GopMyna (2) MOKET SLITH HENOCPEACTBEHHO NOAYYEHE H3
dopmyau (1): (a-b) =(a+(—!.‘:)]3 =a* +3a* -(~b)+3a(-b) +(-b)’ =
=a* -3a’h+3ab’ -5

Ipunep 1
Bosseaem B xy0 yicno 10E.

Hcnonkayem dopmyny (1) v nonyunm:
101 = (100 + 1)’ = 100° + 3 - 100* - 1 +3 - 100 - 12 + ¥ = 1000000 +
+ 30000 + 300+ 1 = 1030301,

Tlpumep 2
Bosseaem B Ky uncno 99.
Tipasenna Gopmysy (2), naiinem:
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99° = (100 - 1)° = 100° =3 - 1002+ 1 + 3 - 100-12 - |* = 1000000 — 30000 +
+ 300 — 1 =970299.

Mpuuep 3
Aeyuned 2a+3b BO3BCACM B TPETLIO CTENEHb.
Ifo ¢opmyne (1) nonyuaem:

(2a+36) =(2a)’ +3-(24) 35 +3-2a-(36) +(3)’ =
=80 +3-4a*-3b +3-2a-9b* + 276 =8a® + 36a’h + 54ab® +275°.
Hpunep 4
Haiigem xy6 apyunena o —25°.
Hcnonbsys dopMymy (2), nomydacu:
(a3 _2b2)3 = (a3)3 _3'(‘!3)3.252 +3.63 _(2b2)2 _(2b1)3 =
= q® —3a%-20% +3a’ -4b* - 8b° = &° ~ 6a°H” + 12a°b" - 8b°.
Hpumep 5
Vipoctum pripmkene (2a—b) +5(6* +124%).
Henombzyem dopmyny (2} u packpoes ckobxu. [Nonyvaem:
(2a-b) +b(b® +12a%)=(2a)’ -3-(2a) -b+3-2a-6* ~B* +b’ + 124°b =
=8a" —12a%b + 6ab® = b’ +b* +124°b = 8a” + 6ab’.
Samcrume, wro gopmynut (a+5) u (a+bY, (a~b)’ u (a-b) ammmorcs
sactubiMi ciyuasmi dopuyn (a+45)" u {a-b)" nma n=2 n n=3 (Guom
I{rioroHa). TToaroMy CYIESCTBYIOT ONPEIENEIHILIE IAKMHIOMEPHOCTH B 3PUX (op-
mynax. Npunesem ewe pas dopuynst (a+5)" u (a-5)" ana n=1,2,3.

n {a+b) (a-b)

1 a+b a-b

2 a’+2ab+b° ol =2ab+b?

3 a +3a’h+3ab’ + a —3a’h+3ab’ -

OTMETHM 3aKOHOMEPHOCTD JTHX GOpMYN:

L. IlpH BoaecAcHHH CYMMBE HIIH PAZHOCTH IBYX MHCCA B A-10 CTCICHL NO-
RYU2cTCA OAHOPOAHBIH MHOIOWICH R-it CTCilenn, T. €. MHOMOWICH, COCTOA-
KA K3 O/WIOWICIOB TORLKO A-H cTenend. KonHuecTso wienos B MHOMOURCHC
pasuo # + 1. Hanpamep, npy Bosscacunk g + b B KBaapar noay4sercs ojiHo-
POANLI MIOTOAIEH BTOPOH CTNe1IH, COCTOSIRKHA U3 TPEX WICHOR.

2. Honyuaiomutics opHOPONHEIE MHOFOUREN HauWMacTes ¢ o. B cne-

AYWOILCM YACHC CTCOCHE g YMCHBUIACTCA HA CAHHHILY, HO NOABNACTCA MIlO-
wurens b, B CACAYIOIUEM YRCHE OIIATL CTCHCHL & YMCHBUIACTCH HE CMUHHLLY,
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crenens b yBeANMMEZETCA Ha SIMKALLY H T. A, 20 TEX TIOP, NoKa crenens b ne
Gyner pasua n.

3. Mpu Taxoif 3anHcH NOMYIAIOILErOCS MBOTOICHA kpaliHHe WiCHE BMe-
10T koxpbuumeHTsl 1, ocTanbHEe 'WieHH — KooDOHLHEHTE # (TONLKO NpH
n =2, 3). Hanpusep, npu soasenetny B KyG cymuu g + b xoodmmenma
nocneaosaTentro pasus |- 3,3, 1

4, Tipn so3BeACHHK B 7-10 CTENCHE CYMMB g + b Bee Koodduupenmu
uMEIoT 2HaK NAKoc. TTpH BO3BEOCHHN pasnocTH @ — b snaxn xoadeprurenTOB
depenyioTcH, HAUHHAA CO 3HAKA TULOC,

Hanpamep, npr sozpeactun pasuwocts @ — & B ky0 koaddHuHEeHTH HO-
CRENOBATENntHO paBHut 1;—3; 3; -1,

5. Bee ckasanBoe ¢IpaBeiinRo ToNbko npa n =1, 2, 3. Haunuan cn =4
IAKOHOMEPHOCTH CTAHOBATCA CNOAKHEE.

IV. Japsnue Ha ypoxe B oMa

1. Henonsays mneg?ﬂpuyllﬂ,uaﬁnm
a)31% 6)28"; m)52% )49,
(Omeeme: 8) 29791; 6) 21952; ) 140608; r) 117649.)

2. BLINOAHNHTE BO3BLACHHE ABYUACHA B KYG:

a) (x+1)%; 6) (a-1)’; B) (x+3);

N {6-2)% 5 (2x-1)’; e) (3a+2)’;

x) (2643’3 3) (3e-1)%; n) (2a+36)’;

x) (3a-2b)"; 1) (-a-b)’; ) (2a+5).
(Omeemei:

a) X432 43 L 6) a*-3a* +3a-1;

B) X° +9x% +27x+27; r) b -6b* +12b-8;

B} 8x* -12x* + 6x-1; ¢} 27a* +54a’ +36a+8;

%) 85° +36b% + 54b+85°; 3) 27¢° -27¢ +9¢-1;

H) 84° +36a’b+ 54ab? +275%, k) 27a° - 54a% +36ab” +35%;

a) — -3a°b—3ab* - b; M) —82° +124%b - 6ab® +%.)
3. Peuinte ypapHenue:

8) (x+1) -2 (x+3)+2=0;  6) (¥-2)'-¥*(x~6)-4=0;

B) (2x+1) =4 (2x+3)-7=0; 1) (2x-3) -4x?(2x-9)=0;

a) (1-2x) -1222 488 =0, o) (—x-1] +2 +352 =0.

(Omeemei: a) x=—l; 6) x=L ) x=1%; 1) x:%; a) x=%; ¢) xg_.%.)
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V. Konrponssnie BONpOCKH

- Hanuwwre dopmyny Ky6a cymmul. Chopmyanpyiite ee cacsamu.

— Busemnre Gopmyny xyfa CyMME AreDpanIcckimM cnocofoM.

- Hannunre dopuyny xyGa pasnoctn. Jlalire ee cionectyio dopmyns-
POBKY: '

- Monyywre popmyny xyGa pasHocTit anFeSpandeckum cnocoom.

VL. lToapeacune nTOrOB YPOKs

Ypoxu 96-97. KonTponsnaa pabora Ne 7
no Teme «KBagpaT CYMMBI H pa3nocTH, PA3HOCTE KBAAPATOB.

CyMMa H pa3uocTh Kybon»

Kowrponbnaa paGota COCTABNEHA B INECTH BapHaHTax (sapHanTw 1, 2 —
CaMBIC NPOCTHIC; 3, 4 — CPGIHSIT CHOIHOCTH; BAPHAHTH 5, 6 — CAMbIC CIOX-
Hele). Crenelh CIOXHOCTH MeHSeTCS He cAumKkoM peako. FlooToMmy MokHO
PEKOMEH/10BATH CACAYIONME KPHTEPHIl OLEHKA: NPR PEmeHHH BapuaaTos 1,
2 oueHka 3 craBHTCA 38 N1oGbie TPH pellleHRbIe 388841, OLEHKa 4 — 32 YeThipe
3aa4H W OUCHKA 5 - 33 IAThb 3agay. OpHa 3a0aua AAeT WKONEHHKAM HEKOTO-
py1o ¢sobony BuGopa. [Ipn T¢X Xe KPHTEPHIX OLCHKK 32 PElICHHC BapHaH-
T08 3, 4 pobamngerca x Halpaunuy Gannas pononsurensno 0,5 Ganna; 3a
peiueHue BapuanToB 3, 6 — aomonanTensHo 1,0 Ganna (To ecTb ouenxa 5 cra-
BUTCA yxe 3a 4 3anaui). Bee 3a38a4H B BApHAHTE MPUMEPHO PABIIOLIEHHE.
MoxeT OITh HECKDNBKD TAMEREE 3a0a'H 3, 6.

Tlepea npoBeaeHHEM KOHTPpOIbHOH paGoTsl yuawuxcs uenecooﬁpasuo
O3HAKOMHTL ¢ KPHTCPUSMH OLCHKH H PasHO CMOXHOCTBI) BAPHAHTOR. Bri-
Gop BapMaHTOB MoweT ObiTh OCYUMIECTEBNCH YUHTENEM HIH MPEAOCTABAEH
yyauMca (B ITOM CAY4AC MPCAIIOIATACTCA HAAHIHE KONHPOBANBHOH TEXHNA-
KH B Wkone H wibbimounoe xonndecTpo sananuilt paSomu). Tocre ypoxa-
pastopa KoMTpOAbHONH pElIeHHe BeeX 3a4aY4 WECTH BAPHAHTOR MOMET OLITh
BbiBelieno HA crenae. Pasymeerca, paso0paTh TAKOE KOJIHMYECTBO 3a4a4 Ha
YPOKe HCROBMOKHO ()m H HE HYXHO).

Bapuaur 1
1) 3annmn're B 8yie MHOTOMIEHA CTAHDAPTHOrO BHAA:

a) (2a~—3b} 4 G (a+"‘.'b)(a2 —2ab+4b%).
2) PaznoxkiTe MilorousicH B3 MHOKHTENH:
8) 4a’ - 9b’; 6) —4x% +8x-4.

3) Peumne ypasueane: {2x~1)" =(2x+3)(2x-3).
4) JIOKIXHTE HEPABEHCTBO: 4x% + y° > 4xy -5,
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24° -1
5C Apobb: .,
) Coxpamire Apo0k: &

6) Pagnoxure na MHOKHTENH MAOrOwIel: X" 4+ 22 4+ x,

Bapuaur 2
1) 3ankmnTe B BHAC MHOMOUREHA CTAHAAPTHOMD BHJA
a) (3a+4b)’; 6) (2a-b)(4a" +2ab+b).
2) PazroxHTe MHOTOWICH HE MHOMHTEJIH:
a) 9a% -16§%; 6) —5x* +10x-5.
3) Peunre ypassenne: (2x+3) =(2x-5)(2x+5)-2.

4) Boxmxirre nepaBetcTso: 9x° +y° > 6xy—3.

342 2P
5) Coxparmre apobs.: T
6) PaznoxuTe Ha MHOXHTENH MHOTOWIEN: Y2 — 23" 4y,
Bapusnr 3

1) 3anuuvTe B BHAIE MHOTOWICHA CTAHAAPTHONO BHAA:

a) (4a* -3b); 6) (2a+3b)(d4a” —6ab +9b°).
2) Paznosdme MHONOMACH HE MHONHTENH:

a) 16b6* -254%; 6) —4x* +8x° —4.

3) Pewnre ypasenne: (3x—2) =(2x+1)(2x-1)+5x* ~7.
4) Boxmuwure nepaseuctso: 4x° +9y* >12xy 0,1,

5) Jlokakue, uto yneno —4x* +8x* —4 KpatHo 4 K 9.

6) Paznoxure na MHOXHTENM MHOTOWRCH: X°° +6x"y" + 9y,

Bapuant 4
1) 3anuiuKTe B BHAS MHOMOYACHA CTAHIAPTHOND BHAA:

a) (Sa-4b’); 6) (3a-2b)(9a” + Gab + 4b*).
2) PasnoiuTe MHOTOWNCH HA MHONHTENH:
a) 25a% -9b*; 6) -3x* +6x* -3.
3) Pewmre ypasucune: (Sx —3)2 =(4x+3)(4x-3)+9x* +3.
4) Roxaxute HepaseHcTBo; 25x° +16y° > 40xy—0,2.
5) Nokaxute, uvo uneno —-16* —232% xpatno 4 1 6.
6) PaznoxuTe Ha MHOXUTEIN MHOrOwter: 4x7* —4x"y* + 3.

Bapmant 5
1) 3anuuHTe B BrAe MHOIOUNSHA CTAHAAPTHOTO BUAA:
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(x+2) +(2x-1)(4x* +2x+1).
2) PasaoxuTe Ha MuosuTeny Muorowice: 4a® +4ab’ +56* —a*.
3) Pemurre ypasenve: (x+1)° = X (x+1).

4) HafauTe HaWMEHBINIES SHAYCHNE BHIDLXSHMN: & +6ab+106 ~2b43 .
Flpu kaxux 3Ha4CHUAX @ 1 b OHO ZOCTHAETCH?
532317 -43* +41°
732 -2-73-63+63%
6) Paznoxure na MuoXHTeNN MuoTounen: x2™*° —6x™ +9x°,

Bapmanr 6

1) 3anmuHTe B BH/E MUHOTOMNISHA CTABNAPTHOTO RH/IA:
(x-1) +{2x+3)(4x* —6x+9).
2) PaznoHTe Ha MHOKHTENH MHorounck: 9a’ +6ab’ +5* —a'.
3) Pemmre ypastckue: (x—1)° = x*(x~1).

4) Haiizure nanMenbluee 3na4YCHAC BLpaxennn; a” —8ab+ 1756 +2b+4.
Ipn kakHX 3HA4EHHAX @ H b oHo pocTuraerca?

672 -35% — 57% 4. 48?
842 -2-84-74+74%
6) PaznonHTe Ha MHOYHTENH MHOTOURCH: y**** — 4" 1+ 4)°,

3) Buuscnure:

5) Buuncaure:

¥Ypox 98. Ananns konrpossholi paGornl

L Moaeeaenne BTOrOR KOHTPONALNOHE paboTel
1. Pacnpeaenenne paboT NO BapHaHTaM M PE3YALTATH pewelua. Y a00to
JAHHBIC 33HOCHTS B TaOnHIY (AN kaxnoi Tape BAPUANTOB).

Hrors Ne rapaun
1 2 3 6
t+ 5
+ 1
- I
%] 1
O6o3naueH1n;

+ -- YHCIIO PEIBMBLIRX 33834y BPABHALIIO KK HIOMTH 1IPaBHIBHO;

£ — YHCNO PEUINBILIMX 3339y CO 3HAYUTENLHLIMH TOTPCIIHOCTAMH;
- - 4RO HE PCILHBIIHX 32084Y;

& - YHCNO He PEIBABHIMX 3aaavy.

Bapuauts 1, 2 — 8 yuamuxcs.

9 AnveGpa, 7 k0.



2568 foypoussie paspalomy K yuatury 10.H, Maxapeees 4 Op.

2. TunHaHBe OMHOKH NP PELHEHiN 38084,
3. 3apaun, pussaswne HanGonbwxe TpyAHOCTH, it uX pazbop (yuutenem
HIH WKONEHAKEMM, PELIMBLIAMH 3TY 3a8a4Y).

i1, PasGop 32029 BAPHANTOD

1. Omaem:

a) 4a° —12ab + 9%,
2. Omeem:

a) (2a-3b)(2a+3b);
3. Omeem: x=2,5,
4. Omeem: oxazano,

5. Omeem: i
17

6. Omeem: x(x" +1)%,

1. Omeem:

a) 9a° +24ab+16b*;
2. Omeaem:

a) (3a-4b)(3a +4b);
3. Omsenr:. x=3.
4, Omeem: AOKA3ANO,
5. Omeem: E

25

6. Omgem: y(y" —1)°.

1. Omeem:

a) 16a* —24a’h +9b%;
2, Omeent.

a) (457 —Sa)4b* +5a);

3. Omgem: x=1,
4, Omsenr. DOKAAHO.
5. Omeem: poxasaso.

6. Omseny: (x" +3y* ).

1. Omsem:
a) 25a* — 40ab +165%;

Bapnaer 1
6) & +8b°,

6) —4(x-1)°.

Bapuaut 2

6) 84’ -b°.

6) -5(x-1)’.

Bapnaur 3
6) 84 +275°.

6) —4(x-1)"-(x+1)’.

Bapuanr 4

6) 274" —-8b°.
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2. Omaem:
a) (Sa-36")5a+3b%); 6) -3(x—1)-(x+1)".
3. Omsem: x=0,5,

4. Omeem: poxazano.
5. Omegenm: pokasano.

6. Omeem: (2x" — y*).
Bapuaur 5
1) Ucnonrayem dopmynsl aaa Kyba cymmut v paziocru kyGos. [Tonyynm:
(x+2) +(2x-1)(4x® +2x + D= +3- 22243522+ 22+ (2x) - P =
=0 +6x7 +12x+8+8x° —1 =92 + 627 +12x+ 7.
Omeen; 9% +6x° +12x+7.

2) Yurem dopaynit ana Keaapara CyMMBb! H DasilOCTH KBagpaToB:

4g* +4ab® +b* - a* = (4a° +4ab* + b)) -a* =(Ra+ BV ~(@*) =
=Q2a+b ~a*)2a+b* +a?).

Omeem: (2a+b* —a*}2a+b* +a*).

3) lMepenrecem unels: YPABHEHHS B ICBYIO YACTE H PASIONHM €€ HA MHOWKH-
reme: (x+1) =2 (x+1) wn (x+1)’ —A(x+1) =0, (x+1)-((x+17 —2)=0,
i (x+1)(x+1-x)(x+1+x)=0, nm (x+1)(2x+1)=0.

fipon3eenesine MHOKUTENCH PABHO HYMIO, CCAH OJHH M3 HUX PABEH HY-
Juo. Monyyaem apa nWHciiHex ypasdeus: x+1=0 (kopenn x=-1) ®

2x+1=0 (xopeHb xz—lz).
Omeem: x=-1n x=—l.

4) CrpynnupyeM wiclibt BLIPaKENHE B HOMOIb3yeM OpMYNb KBafpaTa
cyMMbI 1 pastocTi. IMoaydaem: a® +6ab+106° —2b+43=

= (a* +6ab+96%) + (B - 26+ 1)+ 2=(a +3b) +(b-1) +2.

Tak KaK ksaapar moboro BLIPTKEHHS ICOTPHLUATENCH, TO HauMMElbilee
IHAYCHHE BAHHOIO BhipaEenHa paBRo 2. OHO ACCTHracTCA APH YC/ITOBHH
a+35=0 0 b-1=0,T.e.nipH b=1 u a=-3b=-3,

Omeem: 2 wpy a=-3 n b=1.

3} Crpyunupyes wienbl B HHCIHTENS U HCNOAB3YEM BOPMYAb pAINOCTH
kpagparos. B anamenarence yuresm Gopmyny ksaapara pasqoctu. Jlonyuacm:
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53’ 31" -43' +41° _ (53’ —437)+(41’-31%) _96-10+72:10 _
732 -2.73.63+ 637 (73-63) 10°

lg%#ﬂ! 168

= =—=16,8.

10 10 5
Omeem: 16,8,

6) Buinecem 3a cxobki x° M yuTeM (opMyny KBaapaTa pasocTH. Mme-
em: 75— 62" 190 = P (2 —6x* +9) =X (- 1) .

Omeem: x*(x* ~1)’.
Bapuaur 6

1) Henonbsyem dopsynn ans KyGa cymmnl i pasHoctH KyGos. Ilomyunw:
(x—1)’ +(2243)(4x* —6x+9) = ' - 327 +3x—14+(2x) +3° =
= -3 +3x -1+ 827 +27=9%" - 32" + 3x+26.

Omeem: 9x° =3x* +3x +26.

2) Yurem $opMynsl Ong KBaapata CyYMMMW H PasHOCTH KBANPATOB:
9a® +6ab® +b* —a* = (9a* + 6ab® +b*)-a* = (3a +b*) (¢’ =
=@a+b —a*)3a+H +a%).

Omsem: (3a+b* —a*X3a+b* +a*).

3} INeperecen wieHH YPABHEHHS B NEBYIO YACTH H PATIOKHM €€ HA MHOXH-
tenn: (x-1)° =3(x~1) um (x-1)" =2 (x~1)=0, unn (e~ -F)=0,
wo (x-1)(x-1-x)(x-1+x}=0, wwm (x-1)(2x-1)=0.

[IpousseacHne MIORUTENSH PABHO HYJIO, eCIH OXMH B3 HBX PaBeH HYMO.
TMoayuaem a2 nuHCHiHBX ypaBHeHHR: x—1=0 (kopews x=1)Hn 2x-1=0

1
(xopest x—i).

Omeem: x=14u x=-;-.

4) CrpynnMpyem “WieHH BHPOKCHHS H HCRONILSYSM (QOPMYaL KBaaparta
CyMMBI 4 pasuocTH. Tlonyuses: @ —8ab+17b% +2b+4=
=(a’ -8ab+166)+ (0! + 26+ 1) +3=(a—4b)’ +(b+1) +3.

Tax xak xeagpar moGoro BEHIPRKEHHT HEOTPHUATENER, TO HAHMEHLICE
3HAYCHHE BAHHOTO BeipaxeHus pasto 3. OHo AocTHraeTca TpH YCIOBHH
a—4b=0 4 b+l=0,r.e.npn b==1 H g=4b=-4.

Omeem:Inpw a=—4 u b=-1.
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5) Crpynnupyem YneHBl B “MHCAMTENE H HCTIOME3YeM GOpMYNIE PasHOCTH
xBagpaTos. B 3naMenatene yareM opayny xeaapera pasHocTH. [Honyuaem:
672 -35* —57" +45% _ (67 —57°)+(45* -35") _124-10+80-10 _

847 -2.84.74+ 747 (84—74) 10’

_ 10(124+80 =ﬁ=20’4.
10 10

Omeem. 204.

6) Brinecen 3a cxobky y° 1 yuren dopmyny xsanpara paswocTn. Hme-
e: P2 —ay™ 4 = P =4y + ) = Y (3" -2

Omeen: y’(y" —2)°.

§ 14. NpeobpaszoBaHue UeNbIX BblipaKeHUH

Ypox 99. IIpeofpazonanue nenore BHPAKEHHE B MHOTOWIEH

I{ens: 3HAKOMMHTE ¢ MOHATHEM LEIOTO BHpRKeHHA; OTPADOTErL HABLIKH
ApcobpasoBaHUN UENOTO BRPANCHHS B MHOVOWICH.

Xona ypoxa
L. Coofmenne TemMul B 1IN ypoxa

I, Hiywenne BOBOTG MATEPHANA

Bripakening, COCTARNEHMEIE H3 YHCE H MEPEMEHHBIX ¢ NOMOILIO BeficT-
BHit COXCHNA, BHYUTAHAN, YMHOXeHHS (TP 3TOM BOSBEACHME B HATYDANL-
HY!0 CTefleHb DACCMATPHBAETCHE KAK YMHOXCHME) B CKODOK, HASHEBAICTCA
UenwMH. B TaKHX BLIPAKCHHIX BOSMORHO H JSACHHE HA YHCNO, HE PABHOC
HYNo. O'iemumo, YTO OAHOMIICHE H MHOMOMICHB! ABMAKOTCA LCNBIMH Bhipa-
FEHHIME,

LiesitiMy BLIpRIKEHHSMH SRANIOTCA:

a) O,szyz‘, TEK KAK ASHAOS BHIPAKCHHE OXHOTIIEH;

6) 21’0 =3 Txyz +8,3x%, TAK KaK AAHHOe BHIPAXKEHHE MHOTOWIEH;

8) (3a+2b)(x+y)-(28" +x)(b+2y), TOx KK B BAMHOS BHpEIKeHHE
BXOSST NPOM3ECACHHS MHOTOWNCHOB 33+2b H x+y, 2a°+x w b+2y

(kaKk M3IBECTHO, TAKOC MPOHIBEIEHNE TAKKE SBNAETCE MHOTOWICHOM) K pai-
HOCTH 3THX RpoH3peacHHil (pasHocTs MHOTOUNEHOB Takoke GyAeT MHOrOUNe-
HOMY;
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‘1) (2a® +3bc)’ , TAK KaK HATYPAILHAR CTCTICHE MHOTOWICHA TAKKE SRS~

€TCA MHOTO'IIEHOM;
Z2a(3a+4b

| 2a(3a+0)

5 , TAK KK ACMEHHC HA YHCAO 5 MOKHO 3aMEIIHTD YMIOXKC-

2
HHEM HA YHCNO ga W Muorounera 3g 4+ 4b . Takoe npousse/ienue asniercs
MHOPO'WICHOM,

Hpumep 2
BuipacHiia He SBIAIOTCR LEALIMH!

a) 20+-—-§—-§ , TAK KAK COASPAHT ACNCHHE Ha BRIpAKeHHEe a3 ¢ nepe-
a —-—
MelLIoi;

3z
o (a+l)2 ’

OHO TAKKE COTCPIHT RENCHRE HA BLIPAKCHRE az +2a+l ¢ nq)eueunoﬁ.

2a® +3b
B) -—-——-——-3bz “onb” TaK KaK COACPKHT LCNICHUC Ha BupaxcHuc 3b—5ab ¢ ne-
PEMCHHBIMMH,
JIGoe peroe BUPAKRINE YTEM NPeoSpAI0BAMA MO (PSACTABHTL B
BMAC MHOIOYMNEHA,

TaK KAK 3TO BRHPEOKCHHE MOXKHO 3anucaTe b BUAC m, H

Hpunep 3
TpeucTaBuM B BHAS MHOPOUJICHA BbIPAXKEHHE
{(x-2)(x+ 2)—(Jt-1-1](ar2 ~x+1)+x(x% +1).

Henonbaya GopMyNN COKPIIIEHHOTO YMHRONKCHHA, PACKPBIBaA CXOOKH H
NpHEOAA NOAOCHLIE UACHE, MONYUACM!

(x=2)(x+2)~(x+1)(F = x+ D+ 2P + D=2 =22 = (P + P+ 2 +x=
=Xt =4-P -1+ +x=x’+x-5.
B peaynerare npeobpazoBanmil OTYYHNCS MIOTOWREH BTOPOit CTENCcHH.
Hpumep 4
Mpeactasum B BAAE MUOrowseHa Bupakenne (2a -+ 3!))2 - 4a{a+2b).
Henonesya dopmyny KeagpaTa CyMMmbl, YMUOHKAR GAIIOUREH H MEOPOMACH
H NPUBONR NOROGHMIC Wichbi, umceM: (2a+3b)’ —4a(a+2b)=

=4a’ +12ab +9b* —4a* — 8ab = dab +9b’.
B pesyavrare npeotpazopaimit moayden MBOroswTen BTopoil crenetm..



Ypox 100. FpiimMenenus PaIUIHLX cnocolos QnR PAINCIeKUT HE MHONUmeny 263

II1. 3apanae na ypoxe
Ne 976 (a, B, B); 977 (8, &); 978 (a, 8); 980 (a); 981 (a, B); 982 (a); 983 (a);
984 (a); 985 (a).

1V. KouTpoasni¢ BOTPOCH

~ Kakoe sbipaeHHe HA3BIBAETCH LCABM?
- Byaer nu uensiM BHIpIKCHHE!
a) cyMMa (pasliocTh) OAHOWNEHOR, MHOTOMIICHOB;
G) npoIsBeaCcCHHE ONHOUNEHOR, MHOTOWIEHOB;
B) HATYpanbias CTENeHb ONHOYACHR, MHOPOUNEHS;
r) YACTHOS OT ACNICHHA OAHCURCHOB, MHOTOWICHOB?
Mpxeeante npaMepHl,

V. 3ananue 5 oM
Ne 976 (6, r, e); 977 (a, r); 978 (6, r); 979 (8, r), 980 (6); 981 (G, r); 982 (6);
983 (6); 984 (6); 985 (6).

VL Nonseneune 5TOrOB ypoka

¥Ypox 100. lIpamenenue pazIAIHLX cCHOCOG0B
IS PAVIOAKECHNA HA MEOKETENH

Lfens: orpaBoTaTe HABLIKH PASICKENHA BLPOKEHHUI HA MHOXKHTENH.
Xoa ypoka
1. Coofmenne TemMu # HeAE YPOKa
IL MosTopense n 3axpenncHNe NPORACHHON0 MATEPHALA
L. OTseTH Ha BONPOCH NO AOMAINNHEMY 3aaaHHI0 (pa3fop HepelmeHubix

3a124).
2. KonTponb YCBOCHAR MaTepHaila (ANCEMEHHEN onpoc).

Bapuanr 1
1) ABNACTCA NH UENLIM BHIPAXEHHEM CYMMa ORHOUNCHOB, MHOTOMREHOB?
flpuseaure nprsepul.
2) Ynpocture swipaxenne (3a—2b)(3a+2b)=(3a—4b)’ +205%.
3) [IpencTaebTe B BIAE MHOTOUMCHA BLIpAKEHHE:
(a+2)(a® +4Xa" +16)(a-2).
Bapuanr 2

1) Slanserca NH UENLIM BHPAKEHHEM MACTHOS OT ACNCHHA OANHOMNIEHOB,
muorovnenos? TlpuseauTe npuMepsl.

2) Ynpoctue suipaxense (2a -3b)(2a+3b)~(2a - 5b)’ +34b°.



264 Toypoutbie paspabomxy K ywebuuny 10.H. Maxapemeas 4 Op.

3) MpeacrasbTe b BRAC MBOTOMACHA BHPRKEHWE:

(e-3)(a® +9Xa* +81)(a+3).

1EL. Hiysenne HOBOIO MATCDHAXA

TpH PasnoXCHUH HA MHOXHTCIH MHOTOUICHOB PAHES YAE MCNONL30Ba-
JAHCH TPH OCHOBNMX cnocola;

1) smHecenHe 00Wero MHOXHTENS 38 CKOBKM;
2) rpynuHpOBKa YISHOB, HMCIOIMX OOIHT MHOKHTENE;
3) upsmencnue GopMyn COKPAIIEHHOND YMHOKEHHS.

B ocuoBHOM, IPH PaINoXEHHH HA MHOMHTENH HCTONLIYIOTCS COMETAHNA
ykazasHbiX cnocobos. Tlpu 2ToM npeobpasobaHma BHPAXCHHI Hase HAYK-
HaTh (GOl 3TO BO3MOXHO) ¢ Haubonee NpocToro citocoda suileceHns obie-
rg MHOXHTCRA,

Hipunep 1

Pasnoxnm Ha MHOKHTEIM MuOrouAen Sa —40a*,

BHAHO, YTO Wietibl MHOTOMIEHA HMEIOT 001N MHOXHTENS 5a. Boinecem
10 3a ckobkn: Sa —404* = 52(1-84%).

Muorounen 1-8a> npencrasaser cobolt pasHocTs KyGos umcna | w o
HOUNEHS 20 W TAKXKE MOXKET ObITL Pa3fokKer HAa MHOKHTENN:

1-84* =1 -(2a)’ =(1~2a)(1 +2a + 4a%).

Taxum 0Opazom, JaHHKEIH MHOTOMICH HMeeT BUA!

5a-40a" =5a(1-2a)(1+2a+44a"), T. e. MHOTOUREH pasnoNeH Ha Npo-
W3BCACHNC OAHOWICHA S5a W MAOTOunekoB 1-2a H 1-2a+44”.

ITpumep 2
Pasnowus ua Muoxmrens muorownen 12x% —12x% +3x.

Bce unenil MHOrOWICHa HMEIOT 0iMil MBOXMTERL 3x. Briecem ero 3a
ckobiu: 12x —12x” +3x =3x(4x? —4x +1).

Mnorouner 4x” —4x+1 asnserca kBaapartom Asywiena 2x-1, T. e.
4x2—4x+l=(2x—l)3. MoomoMy JfaHHLIE MHOTOWNEH HMeeT BHA:
12x° -12x% -!-3.::3::(2.:-1):t , T. €, MAOTOU/CH PA3I0KEH HA NIPOUIBEHCHHE
onnouneHa 3x H ABYX MHOTOMNCHOB 2x—~1 (MAM kBajpaTa MuOrownenz
2x-1).

THpusep 3

Paznonum Ha MEOXHTSIN MEOTO4NCH 2a°x” +6ax” — 2abx” — 6hx’,
Cuavana BuiHeceM 33 ckoOku obumit muOMHTCHE 2x—1 ® MOnyunM:

2a°x* +6ax® —2ab* - 6bx* = 2x*(a@* +3a—ab-3b).
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Teneps pasnoxuM HA MHOXHTENH Muorounes a’+3a—ab-3b. Ja
3TOM0 CIPYNNHPYEM NMEpBhiil WICH ¢ TPCTHHM H BTOPOH ulleH C YCTBEPTHM.
Monywacm: a* +3a—ab-3b=(a’ —ab)+(3a-3b)=a(a-b)+3(a-b)=
=(a-b)(a+3).

Torna AaHHLIH MHOTOMMEH HMeET BHA: 2a°X +6ax’ —2abx® —6hx* =
=2x(a—b)(a+3), T. e. MHOTOWICH PasNONSH HA NPOHIDEIEHHE ORHOMNE-
Ha 2x° u MHOrowieHoB a—b K a+3.

Hipurep 4
Paznoxis Ha MHOKHTENH MHorounest 12ax +36—4a® —9x°,

Crpynnupyem nepiuii, Tperwii @ veTpeprTnii uneHH MHOMOMNEH3
36+(12ax~4a* -9x%). Uz BTOpOrO claraenore BuiHecem oGuMH MHOXH-

Tenb —1 v nonyans: 36—(4a’ - 12ax +9x°). Bupakesne e ckobxax Anner-

CA KBanpaToM paswocTH. TTosTOMy HMesM: 6’—(20—3.1')2. Hcenonssyes
QopMyny pasHOCTH KBANDATOB 3 DASIONHM BHIPEXKCHHE HA MHONHTENH:
(6—(2a-3x))-(6+(2a-3x))=(6-2a+3x)(6+ 2a-3x).

Torns ZANHKE MEOIOMISH MOKEO SMIMCATE B BHIS:

12ax + 36~ 44" -9x =(6-2a+3x)(6+2a-3x), 1. ¢. MHOrOwnen pas-
JIOMCH HA NPOHIBCACHHS ABYX MHOTOUWIEHOB 6—2a+3x 1 6+2a-3x.

HanoMuuM, YT0 MHOTAZ XIS PasNOXEHNS MHOTOWICHA HA MHOXKHTENH
ummmmuymﬂwnpemmamsmmnmm—
NONHATEALHEIC NCHEE,

Hpunep 5

PazomnM Ha MHOXHTENN MHOTOSIEH X —X* — 2.

TMpexcae ncero, Buneced ofmuli MEOXETENE X 38 CKOOKH:

£ ~x* ~2x=x(x* —x-2). Teneps pasIORHM HA MHOKUTCTH KBAXPAT-
Hulli Tpexunen f—x-Z.Mmmmﬁm—anemmmnm-
ne —2=-1-1 H BLATONHNM TPYNIHPORKY WICHOD: X — X —2 =
=g ~x-1-1=(* - +{-x~1)=(x* D - (x+1).

Henonssys Gopaysy pasHOCTH KBARPATOB, PANIONHM NIEPBOC CRATACMOS
ua mnownrean: (x° —D—(x+1)=(x~1)(x+1)~(x+1)=(x +1)(x-1-1)=
=(x+1)(x~1).

TiooToMy msuMLii MHOTOWIEH MMeeT BUA: X° —x* ~2x = x(x+1)(x~2),

T. €. NHOTOWICH pasaoikeH HA NPoHIBeAcHHe ORHOWICHA X H ABYX ABYWICHOB
x+lmx-2.
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Tlpumep 6

PasioHUM HA MHOKHTENH MHorowreH x* +x? +1.

Jna pasnoXeHUN JAHHOTO MHONOWICHA HA MHOKKTEIH JONOIHEM €50 10
KkBanpara cyMMsl. Jian 3roro npuGasum k nemy x°. Iomywaest: x* +x* +1=
st e+ 142~ = (P + 1) = = (0 #1-A P 1+ X)) =
=@ -+ 1)@ +x+1).

Taxknm 08pasoM, SaHHLIA MHOTOWIEH HMEET BHJT:

¥+ +1=0F ~x+ 1) +x+1), T. e. MAOrOYNEH YCTBEPTOH CTENCHH

PasNOKeH HA NPOHIBCACKHE ABYX MHOMOWICHOB BTOPOH CTENEHH X° —x+1 #

2 +x+l,

3aMeTuM, YTO PAINOWCHHE MHOIOWISHA HA MHOKHTENH NMOAPA3YMEBACT
¢r0 OpEACTARJIEHHE B BHAE NPOMIBENCHHA HECKONSKMX MHorouncHos. 1lpu
3T0M XOTA On1 ABA MHOMHTCAH ACMAHE OHTE MHOIMOMICHAMH HEHYNesodi
creneni (T. e. He OuTe yncnaMy). Tak KaK NP PAVIONCHUH MHONOUNICHOB KA
MHOMHTENY IIKOILHUKH TACTO AOMYCKAIOT OMMOKH, TO PacCMOTPHM cule
OIIHH NPHMEP.

Hpumep 7
PaccMOTpHM ewic pa3 KBAADATHESI Tpexunen ¥’ —x-2 W3 mpumepa 5.
Ero pasnoaesnem Gysier npeacranneme x* —x—2=(x+1)(x-2) B sune

NPOH3BENEHHA ABYX MEOMOWICHOB nepsoil cremend x+1 W x-2. Oucwp
4aCTO B pafoTax [WKONBHAKOB BCTPEHAIOTCH «PANOREHADY HA MHOKHTENH!

a) x° -x72=2-[?—%—1) — HE ANINCTCA PANIOKEHHEM, TAK KAK OHH
M3 ABYX MHOMHTEACH — YHCHO 2 (MHOTOMACH HyJICRO#H CTEneHn);

6) x*—x—2=x(x—1}-2 — He ABARCTCH PAANOKEHMEM, TAK KAK HE HB-
RACTCA MPOUSBENEHHCM MHOXHTeNel (3 npomssedenns x(x~1) BuuuTaeT-
Cx yucno 2);

B) xz-—x—-2=x(.t—-l—3J — HC¢ ABJISETCA PA3l0KCHHEM, TAK KAK MEHO-
x

2
EHTERL X —|—— He ABNACTCH MHOTORNCHOM.
x

He xawastii MHorownen mMoxer Gurp pasnokeH Ha Muoxurenw. Hanpu-
MCD, HE/B3A PASNIOKHTE HA MEOKHTEAN Muorownetsl 2x° +4, 3x* +5x+3 n
T. A

1V. 3apanne na ypoxe

Ne 990 (6, a); 993; 994 (6); 995 (a, 6); 999 (a, B); 1001 (a); 1004 (6);
1006 (a, r); 1008.
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V. KonTpoasubie BORPOCH
— HMepeaucawre ocHoBHRE cocobLt pAINOKEHHS MHOMLUICHOB Ha MHO-
WKHTENH,

— Oxapaxrepusyiite xaxauli cnocod panoxeHns MHONOUNEHOB Ha MIHO-
KHTENH,

VL 3anaiiue na oM
2 990 (r, 3); 992 (a, B); 994 (a); 995 (8, r); 997; 998 (r); 1002 (6); 1004 (a);
1006 (6, B); 1007 (6); 1009.

Ypox 101, lIpamenenne npeobpazopatnil nenbix Buipaxenni

Heas: paspuThL HABLIKH NPeobpaIOBAHHS NCIKIX BUPAXEHHH NN peue-
HHS PARATHHHBX anreﬁpamecnlx Ianan.
Xon ypoxa
1. Coolimenne TEMEI N HEAH YPOKa
H. NMosropenne u 3axpenienne nPoiRCANOIO MATCPUANR
1. Orperst Ha BOMPOCH NO ACMAIHEMY 3ANRHHIO (pasfop HepeleHHbIX

3a7a4),
2. KoHTpONE YCROCHHA MATCpHANS (CAMOCTOATEIBHAA paloTa).

Bapuaur 1
1) PaznoxHTe HA MHOXHTCRN:

a) 4x-x7%; 6) 4a* +755% -120a%;
B) 84+ x° +2x* +16x.
2) Peurnrre ypasnenue: 25y - y* =0,

Bapmawr 2
1) Paznomasme Ha MHOEHTENW:

a) ab® —16a; 6) 32a° +18b* —48ab%;
B) 27x-2x" +x* - 54,
2) Pewure ypanuenue: 4x* —x* =90,
II1. U3yuenne HOBOFO MATEPHANR
Pance npeobpasoBaHHA LEAbIX BHIPAKCHHI HCRONB30OBANNCL BA% YIPO-
menus Bulvrcnenuli H pentetinn ypasnennil. Pasymeerca, ofinacre npumene-
Hi TOXACCTBEHRRIX NpeobpasoBakuii ropaano mupe. PaccMoTpuM apyrie
NPHMEPE NPHMEHEHRE NPeobpazoBatKA UEeNbiX BulpakeRmi,
Hpunep 1
Joxaxes, uto euipamenne A=(3—2a)" +2(3-2a)(2a-1)+(22-1)
HC 3ABHCHT OT NEPEMOHHON @, H HAHACM ¢ro 3HAYCHHE.
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Jlerxo 3aMCTHTS, 4TO B Bhipakehne A BXOIST KBAAPATH bripaxehuii. ITo-
ITOMY HCRONE3YeM (GOPMYNTY KBAAPATE CYMME! H TIONYHHM:
A=((3-20)+(2a-1))’ =(3-20+2a-1)’ =2* =4,
Taxum 00pasom, BHPAXEMHEG A He 3JaBHCHT OT NEPEMCHHOE a 1 passo 4.
Tpuamep 2
flokamem, wro npa mofoM 30a4eMHH X 3HAYEHHY MHOMOWICHa

x* -8x+20 Gonuwe 3,

B AaHHOM MHOTOYICHE BEIICIHM KBAAPAT pasHoCcTH. Jing 31oro npeacra-
Bim 4HCAo 20 B BHE CyMMBI ABYX characMiix 20 = 16 + 4, Toraa Mmuorounen

AMCCT BH; X° —8x+20=(x* -8x+16)+4=(x—4)’ +4. [pn Beex 3nave-
HMAX x suavesms upoxenns (x—4)° neorpusrensuu. Ecan k srouy u-

paxeHHI0 BPHGARHTL THCNO 4, TO THAYCHHA BLIPAKEHHA (.11:-4)2 +4 6ymyr
Goabuie MK pasHk 4, 8 Ted Oonee, Gonnine 3.
Hpuuep 3
JokmkeM, 4TO MPH BCCX WUGMBIX 3IHAMCHHAX A HANMEHHE BHIPDKCHHA
(n+3)(n+5)—(n-1)}(n+1} xparso 8.
Henonbays ¢opMyny pasHOCTH KBaAPATOB, YIIPOCTHM HAHHOE BLIpaNe-
une: (n+3)(n+5)~(n-1)(n+1)=n’ +5n+3n+15-(n*-1)=
=n' +8n+15-n" +1=8n+16=8(n+2).
Tak KAK BEHYHHA # ABAIETCA LEALIM THCIOM, TO H B+ 2 — HEA0E THCAO.
MooToMy DPH BCEX USIHX 7 3HAYeHHe Bupoxenns 8(n + 2) xpatHo 8.
Ipumep 4 :
Ilpy wBKHMX 3SHAYCHMAX NEPEMEHHHX X K ) IHAYCHHC BHPIXEHHA
A=2xp-2x* - y* +4x—1 nanGonemee? Halinesm 310 amavesnne,

B NaHHOM BHPANMCHMH BHUCNHM KBAAPSTH CYMMBl HIH PasHOCTH.
Tlpexac scero, B MHOTOWNeHe A puieceM 3a ckoSkn Muoxuvens (—1) u

nonyunm; A=—(-2xy+2x2 +y*—4x+1). Unen 2x* npencrasum B suge
CYMMBI 2x? =x? 4 x?, vncno 1 - B Buae pazaoctn 1 =4 -3, Hueem:
A=~(-2p+ 2 + 3 + 27 —4x+4=-3)=((F -y +y*) + (£’ - 4x+4)-3)=
=(x-p) +(x-2)" -3=3-(x-y) -(x-2)".

Muorounen A NpEACTABNEH B BUAC PA3HOCTH YHCNA 3 M BLIpaxcHMil
(x—y)’ u (x-2)" . Ouesmano, 4ro npu BoEX X K Y TR BLPEECHHS HEOTPH-
uarensin. CaeaopaTesio, MHOFOWICH 4 GyeT HaMGORLIUNM, eClH BBIMM-
Tacmble (x - y)2 " (x-z)’ MHHHMAIbHB, T. €. (X— y)z =0 u (a:—2)2 =0.



Ypox 101. Fipusmenenue NpeoGPEIceatitill b eLIpaNeNLIT 269
H3 othx yenosuit nonyusem x—y=0 ¥ x—2=0, orxypa x=y=2. Urak,
HanGonbitice 31adennc MxorouncHa A paso 3 npu x=y =2,

Pasymeerca, npeofpasoBains USIHX BRIpaXeHnii HCIIOAB3YIOTCA U B 3a-
Jiauax Ha yucna.

Tpumep 5

TokaxceM, uro wucno 272 — 15 kparno 9 u 13.

Henosszyem gopmyny pashocTn kyGos 1 npeobpasyeM JAHHOES HHCNOBOE
BLIPKCHHC:

272° - 155° = (272 - 155) - (2722 +272 - 155 + 1559y = 117 - (2722 + 272 -
155 + 155%).

Hamoe BHpAKCHHC ARNECTCA nyomne,uenucu yncagz 117 n ancnosoro
Bhipakenns 2720 + 272 - 155 + 1557 (KoTOpOE IBAACTCA HATYPANBHLIM HNC-
nom). [lpy srom yueno 117 xparvo 1 9 1 13. Cregopatensio, AAHHOES YHCIIO
TaKke kpatho 9 1 13.

Hpumep 6

Spaxerca 1n wneno 4 - 100° + 1 npocTam unm cocrasism?

3ameTHm, 4To feprast uMdpa B 3aNUCH ITOrO UNCAA 4, 3aTCM CTORT 10
uudp O v nocneunas updpa 1. o npH3HAKaM ASTUMOCTH 3TO 1€YETHOE GNHC-
N0 He BCNHTCH Ha weTHHC yKcna 2, 4, 8, 10, Takwe o4O He AENHTCA H Ha He-
4CTHRE yuena 3, 5 1 9. TlozroMy Ans pelieHyn 3aa4H HCMOAB3DBAHKUE MPH-
IHAKOB ACNHMOCTH HHUCTO HC RACT.

Zanmuiess sansioe yueio & Buae 4 - (1009° + 1 =4 - (1049 + 1. Jlas ynober-
8a 0bo3HaumM OykBoil ¢ wncao 10%, 7. ¢. @ = 10°. Toraa maHHOE YHENO HMEET
BUA 42 +1. Pasnosmm 3T0T MIIOFOMICH HA MHOWHTCTH, NpHGasAas H BEIYHTAA

Buipakenne 4%, Hmeem: 4a+1=(4a® +4a° + 1) -4 = (207 +1) -(2(:)2 =
=22 +1-2a)-(2a” +1+2a)=(2a* -2a+1)- (24 + 2a+1).

l'loncmauu B 3TO NPOMIBCACHHE JHAYCHHT & H TIQJIYHIHM!

2-(10°)% - 2:10% +1)-(2-(10*Y +2-10* +1).

JIaHHOC YHCIO NPCACTABICHO B BHAC NPOH3BCACHNA ABYX MHCEN, KAXKA0E
H3 KOTOPLIX PaBiO 2 H AAHIOMY 4HCILY. Torsa no onpesencHHio AaHHOC HHe-
JIO ABJACTCH COCTABHLIM.

1V, 3anaune na ypoxe
Mo 1014 (a, r); 1016 (a); 1018; 1020 (a); 1021 (a); 1022; 1023.

Y. 3azannc na aom
Ne 1014 (6, B); 1015; 1016 (6); 1017; 1019; 1020{6); 1021 (6); 1024,

Y1. lloasenenne HTOrOE YpPoka
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Ypoxn 102-103. Konrpoannaas paGora Na 8
no Teme «DOPMYILI COKPAINCARON0 YMHOKEHED)

Komrponsnan pabota coctaenena p & BapraHTax (Bapuantnl 1, 2 — caMbie
npoCTLIE, BapHaHTH 3, 4 ~ cpeipell CrOMWOCTH; BapHaHTH 5, 6 ~ camble
cnokHble). CTeneHb CHOKAOCTH MEHSCTCA HEe COHIIKoM pesko. [looTomy
MOXHO PEKOMEHAOBATL CCAYIIHHA KPHTEPHH OLCHKH: NpH PCIICHHH BApH-
aHToB 1, 2 oneHKka «3» CTABHTCA 3a MOGHIC TPH peilieHHBIS 3a1a4H, OLICHKA
wd» — 33 yeTHpPS 39AA4H H OLICHKA «5» — 32t nATe 3aAav. OnHa 3amaMa AAcT
IKONLHRKAM HekOoTOpYH) ceoGony BuGopa. [IpH Tex e EpHTEPHAX OLSHKH
33 penienne BapraHToB 3, 4 RoGaenserca x HalpaHnum GannaMm AONOSHH-
TensHo 0,5 Ganna; 3a peiensie BapuauTos 5, 6 — AononuuTensso 1,0 Ganna
(1. e. ouesika «5» crapHTCA yie 33 4 3afauu). Boe 38A8 M B BapHANTS Npy-
MEPHO paBHORCHAL. MoxeT 6HTL HecKONbKO TAXENeE 331a4H 3, 6.

TNepen npopesenueM xowTponsHolf paloTil ywammxcs nenccoobpasHo
O3HAKOMMTE C KPUTCPHEMH OHEHKH M pasHOH CIOXHOCTEIO BapHAHTOR, Bp-
Gop papHanTOBR MONCT GHITEH OCYUISCTRNCH YYUTENEM HiIH NPCROCTARNCH Ca-
MHM YYAIHMCA {B ITOM CIyMas NpPEANONaraeTcs HanTHYHe KONHpOBANBHOH
TEXHNKH B HIKONE ¥ HIOTOUNOE KOANIECTBO 3nanni patoTi). Mocae ypo-
xa-pasopa woHTpONLHON pelicnne BCEX 34339 MECTH BAPHAHNTOR MOXST
GuITh BLIBElIEHO HA CTenae. PasyMeerca, pazolpaTh Takoe KONHYECTBO 3a3Y
HA YPOKC HEBOZMOXKHO (A8 H He HYHHO).

BapuanT 1

1. SannwiTe BRpaKEHHE B BHAC MHOTOUNICHA CTAH/IAPTHOTO BHAA:

a) (20—3&)2;

6) (5x~3y)(5x+3y);

8) 2a°(a +2b)z.
2. PA3ROMWATE MHOFO'AEH HA MHOKHTENN:

a) 254° -16;

6) 3x%+6x-3;

) 8°+ 3 .
3. Pemure ypasnenne: (5x—3) —(Sx—1)(5x+1)=28x+4.
4. JloxaxuTe, YTO Bhlpasenne 2x° —4xy+4y® MOXET IPHUHMATb TONB-

KO HEOTPHIATENLHLIC SHAYCHHA.

5. Hlocrpoiire rpadmk dpysxunn y= i:ixTﬂ— -3

6. Nowaxure, uro uncno 14* — 1452 xpamo 3 W 17.

Bapusnr 2
1. 3auumuTe BRIpAKEHHS B EHAE MHOMO'WICHA CTAHAAPTHOrO BHAA:
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a) (3a-2b)’; 6) (3x~5y)(3x+5):
B) 3a*(2a +b)’.
2. Pa3ROMUTE MHOMOYNCH HE MHOBHTENN:
a) 9x? —25; 6) -3a’ +6a-3;
B) y* —8%°,
3. Pewnrre ypashenue: (dx+1) —(4x+3)(45-3)=6x-2.

4. Jlokawuve, YT BLIpaxcHBe 4x” —4xp+ 2y’ MOXET NpUHUMATL TOAL-
KO HEOTPMUATENLHLIE SHAYCHHS,
5. TlocTpoure rpaduk GyHKunn ¥ =%+ 3
6. Noxaxute, uro uucuo 15° — 1682 KparHo 3 4 19.
Bapsant 3

1. 3aMHIIHTC BRIpAMCHHC B BH/AC MHOTOYINICHE CTAHAAPTHOTO BHAA:

8) 2a(3a’ -5b); 6) (2a—3b>X4a’ +6ab® +9b*).
2. PainoxHTE BHPOKCHHE HA MHOMXHTENH:

2) Ha+2) -4 6) (a-1)' +80%

8) (a—b%)+2(a-b)(a+3)+(a+3).
3. Peiswre ypastenne: (2x —1)(4x% +2x + 1) —8x(x* +1)=3x+4.
4, Haiigume HABMETIbLICE THAvenne Bupakena: x° + y° ~6x+2y+17.

5. Nocrpoiire rpaduk QpyHkusEM y =%+x-l.
x

6. JIOKaXHTEC, 9TO UHCIIO 14* — 165° +138% — 1072 kparHo 31,

Bapuanr 4
1. 3anuiwwTe BLIpIKEHHE B BHAE MHOTOWNEHA CTAHAZPTHONO BHAA:

a) 2b(2a —36°),; 6) (3a’ —b)9a* +3a’h+b%).
2. PasNORHTE BLIPAMCHHE HA MHOKHTENH:

a) 4(b~3) -9 6) (a+1) -8a%;

8) (2a—b%)-2(2a-b)(a~1)+(a-1)".
3. Pemure ypasicnue: (2x+1)(4x* - 2x+ 1)~ 4u(2x” ~1)=5x 2.
4, Halisyre nauMeHsbIee 3naueHHe Bupaxeuun: x° + y2 —4x+6y +19.
5. Noctpoure rpaduk GyHKUWH y=ix2+4+x+].

x—

6. Noxmeure, o wucno 15° - 186% +1737 - 134% kparno 39.
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Bapmsant 5
1. 3anHiHTe BLPaNCHUE B BIJE MHOTOMIICHS CTAHAAPTHOIO BUJIA:
8) (2a+3b)'; 6) (a+b+2)’;

B} (—3x-2y)(3x-2y).
2, Pacnoxure BHPIOKEHHE HA MHOKRTENH:
a) 4{a+1)’ -9(a-1)"; 6) 4x* +9y2 ~ 2% —12xy.
3. Pewure ypasricwue: (x+2)° —x2(x+5)~(x ~1)(x+1)=0.
4. Haitaure nanGansiliee snatcHre Bupaxenns: 7 +4xy —2y° —4x>.

5. Hlocrpoure rpadpux Gpyuxuuy y= ¥ _ZJ:H + 2 +ix2+4.
x— x

6. {lpn mofoM HATYPANEHOM 3HAYEHWH A HAKAWTE OCTATOK OT JICACHHA
supaxctus (n+1)(n+5)~(n-2)(n+2) naé.

Bapuanr 6
1. 3anuute BUPEKCHHE B BHAC MHONO'ICHE CTARJAPTHONO BHAA.
a) (3a-2b); 6) (2a+b+1)’;

B) (-2x-5y){(2x-5y).
2. PasnoxkuTe BLPAKCHHE HA MHOMKHTENH:
a) 9(a-2) —16(b+1)’; 6) 9x% +163% — 24xp —9z2.
3. Pewnte ypasnenne: (x—1)° —x*(x—4)—(x—2)(x+2)=0.
4. Haiiaure HanGonblIICe 3HAYCHHE BHPAKEHHA: 5+ ley—Sy2 ~9x%,
2 -—
5. Thoctpoitre rpadk dyhkunn y =~ +2x41 X 4x+4

x+1  x-2
6. llpn moBoM HaTYpantHOM 3HAYEHHH i HANIWTC OCTATOK OT CACHMA
peipanenns (a+2)(n+4)-(n—1)(n+1) Ha 6.

Ypox 104, Ananu3 KONTpOALHOH padoThI

1. lloapenenne ATOrOEB KONTPOALAOH patoTl
1. Pacapenenchnc paGoT e BAPHAHTAM M PESYNISTATH peulena. YaobHo
AaHIIbIE 3a10CHTE B Ta0nuLy (AN Kaxaoi napet BAPHAHTOB).

Nt 3apaun

Hrory 2 3 3

Q1 [+
el Ll Bl A% i Ll
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O6o3navennsa:

+— YHCAIO PELINBILINX 338%Y NPABWIGHO HIH NOYTH NPABHIIEHO;
& — YHCYIO PEMABIIAX SIEY CO 3HSUHTENLHLMN IOrPCmHOCTRMH;

sanavy
BapuarTsl 1, 2 — § yaamuxen.
2, THNHYHLIC OIUHGKH MPK PCUICHNM 3a534.
3 Sa.na-m,numnmuemnﬁanbmuetpymocm,nmcpmﬁop(wmm
HIH [KOJLHHKAMH, PEHIHBIIHMH 3TY 331a9Y).
I1, Paxfop 3ana9 sapuanTOn

Bapuanr 1
1. Omgem:

a) 42 =12ab+9b%; 6) 255> -9y%;  B) 2a° +8a*b+8a’H.
2. Omsem:

a) Sa-4X5a+4);  6) -3(x~1% ) Qx+yXa’-2y+5").
3. Omeem: x=-3.

4, Omeem: BOXA3AHO.
S’

Puc. 2.12
6. Omaenm: aoKaano.

Bapaanr 2
1. Omsem: .
a) 9¢° —12ab+4b% 6) 9x°~25y% ) 1205 +124°b+ 30"
2. Omaem:
3) Bx-5)3x+5);  6) -3(a+1)’;  B) (P-200F +2xy+4x7).
3. Omgem: x=6.

4, Omgem: pOXa3aHO.
5.

6. Omaem: poxazaHo.
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Bapuant 3
1. Omeem:
a) 184 - 604°h + 50ab%;  6) 8a* - 275°.
2. Omeem:
) (3a+4)3a+8); 6) (2a* +a—1)da* 2o’ +3a* - 2a+1);
e) (2a-b+3)".
3. Omeem: x=1,
4, Omeem: 7.
5.

6. Omeem: pOKa3aHO.

1. Omeem:
) 12a°b-136ab* +275%, 6) 27a° -b".
2. Omeem;
a) (2b-9)(2b-3); 6) (a+1-2a*)4a* +24° +3a* + 2a +1);

8) (a-b+1).
3. Omeem:. x=3.

4. Omeem: 6.
5.

6. Omeem: nOKA3AHO.
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Bapmaur 5
1. Mcnomssyem ¢opMynB CORPALICHHONO yMHOKeHHS M mpeobpasyem
ASHHOC BHIPAXEHHE B MHOMO'WICH CTANAAPTHOTO BHAA,
a) Tipumenna gopmyny KyGa CyMMbi, TIOMYIHM:
(2a+3b)° =(2a)’ +3-(2a)° -35+3-2a-(36)" +(38)’ =
=8a® +3-4a%-3b+3-2a.9b* +27b° =84" +36a°h+ S4ab* +27)".
6) B Bripaxcunn (¢t+l:'-l-2)2 Gynem pacCMATPHBATE CyMMy a+b,
KaK OIHO MHCHIO H HCNONb3YeM (GopMyay xeaapara cyMmbl. [omysacm:
(a+b+2)" =((a+b) +2) =(a+b) +2(a+b)-2+ 2 =
=a’ +2ab+ b’ +4a+4b+ 4.
8) B supaxenun (—3x—2y)(3x—2y) prnecem mpoxurens (-1) w3
TIEPBOrO COMBOMHTENSA ¥ NPRMCHEM GOPMYNTY PAZHOCTH KBagpaTos, Hueew:
(B3x-2y)(3x—2y)=—(3x+2y)(3x—2y) = (3%’ - (Zy) )=
=-(9x% =4y%)=4y* =922,
Omaent:
a) 8a® +36a’b +54ab’ + 27b%;
6) a* +2ab+ b +4a+4b+4;
) 4% -9x%.

2. Henonwsyem §opMyiel COKPAINCHHOTO YMHOXEHHS H PA1oNHM Bhl-
POKCHHS HA MEOXHTCIIH.

a) Bocnonsayemca Gopuynoit pasHOCTH KBAAPATOB H nzonyqnu: ,
Ha+1) ~9(b-1)’ =2 -(a+1)' -3 (b~1)’ =(2(a+1)) —(3(6-1))’ =
=(2a+2) -(36-3) =((2a+2)~(3b-3))-((2a+2)+(3b-3))=
=(2a+2-3b+3)-(2a+2+3b-3)=(2a-3b+5)(2a+3b-1).
0) Crpynnupyesm uneHsl B SAHHOM BHPAKCHHM H HCIIONb3IYEM dop-

MYNY KBAJpaTa PasHOCTH W pasHOCTH kBanparcs. Hueem:
4% +9y% -2 ~12xy = (4x% + 9 —123y) -2 = (2x—-3y) - ' =
=(2x-3y-2z)(2x=3y+2z).

Omsaem:

a) (2a-3b+5)(2a+3b-1);

6) (2x-3y-z)(2x-3y+2z).

3, MpeoSpasyesm ypaenenne: (x +2)° - *(x+5)—-(x~1)(x+1)=0.
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Jns atoro mcnonbisyem Gopuyan kyGa cyMME H PasHOCTH Kpaapa-
ToB ¥ momy mM: X +3x%.2+3x-2242° -1 - 547 —(x*~1D=0 nm

6x* +12x +8—52% —x* +1=0.
Mpueeaem noaoGuste waenn: 12x+9=0.

Pemiag 310 ANHEHROS YPARHCARE, BAXOANM x=%=—%.
Omsem: x=—§-.
4

4, B paHHOM BHIPAKCHHMH BLITSNHM KBAAPAT padsoctd. Jas sroro wien
-2y* npencraswm & e -2y =—)* -y ¥ crpynnupyem wient. Mony-
uaem: 7+dxy—2y° —dxt =7-y -y +dxy-4x* =

==Y+ +dxy—-4x*)=7-y' - (P -dxy +4x*) =

=7-y —(y——Zx)z.

JlanHoe BuipaxenHde npejcrapaser coboll pasHocT wiena 7 U ABYX HEOT-
PHIATENLHLIX BETHYHH ¥ N (y—2.x]2. O4eBHAHO, ¥TO AAHHOE BLIPIMEHHE
Gyner nanGonbuiHM, CCTH BUIYHTAEMbES BETHYHHE MUHHMANLHE (T. €. paBHb

Hymo), oy y=0 u y-2x=0 (Torna x=§=0).

Hrax, npy x=y=0 zpsuHOC BHIpaXcHHEe HMceT Hanboubilice 3HauElIHE

pasHoe 7.
Omaem: 7. .
5. ina moctpoeuna rpaduxa PyHKLmH y=x’—2x+l +x’+4x+4 yi-

x-1 x+2
TEM, UTO 3HAMEHATENH Apoleii He pasik HYMO (T. €. x—1#0 n x+2#0),
oryna x#1 H x# -2, Uncndrens neppoit apobe apnscrcs ksanpaTom pai-
HOCTH, MHenHTeAL Bropoli Apobn — xeaapaToM cyMmel. TlosroMy MoxRO CO-
xpatHTs Apobu. lonyuaem:

_ P24l P+dxea_(x-1)  (x+2)
y= x-1  x+2 x-1  x+2
Hrak, ctpoum rpadux annefinoil dyuxuun y=2x+1 (npamag JuHus).

Yaangesm w3 2roro rpadwxa ape Toukn ¢ abcupccamy x = 1 M x = -2 (noxasa-
HbI CTPENKAMM),

=x—-1+x+2=2x+1.




6. Henonpsya GopMylIy pasHOCTH KBAIpaToB, npeolpasyeM OA8HHOE Bhl-
paxenwe: (n+1)(n+5)-(n—2)(n+2)=n’+5n+n+5-(a’ -4)=
= +6n+5-n" +4=6n+9.

Tak KaK MpH BCEX HATYPaNLHLIX 7 BHpakeHne 65 KPaTHO 6, TO OCTATOR
OT ACNCHHA BHPAXEHHA 61t + 9 HA 6 PABEH OCTATKY OT ACHCHHS YN 9 HA
ypcno 6. Takoll ocTaTox pasen 3.

Omeenr. 3,

Bapuant 6

1. Hononsayed GopMynb COKpaleHHOTO yMHOXeHHA M npeolpasyem
JAHHO® BHPANCHHE B MHOTOMNEH CTAHIAPTHONO BHAA,

a) Npuuenss dopmyny KyGa CyMMul, TOAYURM:
(3a~26) =(3a)’ -3-(3a)’ -26-3-3a-(2)' - (26) =
=274 —3-94> - 2b +9a - 4b* - 8b° = 27a° - 544°D + 36ab* - 8b°.
6) B pupaxenin (22+b+1)° Gyaes paccusrpusars cymmy 2a+b,
KAK OAHO THCNIO H Henonk3yem hopayay keaapara cyNuH. TTonyuaem:
(2a+b+1) =((2a+b)+1)’ =(2a+5) +2(2a+b)+1 =
=4g* +4ab+ b’ +4a+2b+1.
8) B supawennu (—2x—5y)(2x-5y) umecem miosuens (~1) us
NEPBOro COMBOANTEA H NPAMEHHM GOpMYRY pasHocTH KBapaTos, Hmees:
(—2x—5y)(2x~5y)=—(2x+5y)(2x-5y)=
=((2x)} - (5y))) = (4" - 25)") = 25y - 4x”.
Omeem:
a) 27a° - 54a°b + 36ab® - 8b°;
6) 40’ +4ab+b* +4a+2b+1;
B) 25)% —4x2.

2. Henonbayem §opMyntl COKPIILIEHHOND YMHOXEHHS N PasiONHM Bbi-
PRMEHHC HA MROXHUTENH,
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a) Bocronszyemca dopmynroll pa3HocTH KBAAPATOB H MOKYYHM:
9(a-2)" -16(b+1)’ =3 -(a=2)' -4 -(b+1)’ =

=(3(a-6))' —(4(b+1)) =(3a-6)" —(4b+4) =
~((32-6)- (46+4))-((2a-6)+(4b+4))=
=(32—6-4b-4)-(3a-6+4b+4)=(3a-4b-10)(3a+45-2).
6) Crpynnupyem WicHH B JAHHOM BHIDBKEHHH B MCNONE3YEM (Hop-
MYAY KBAAPATA PATHOCTI? # PASHOCTH KBAApATOB. HMeem:
9x* +16y* —24xy —92° = (9x* - 24xp +16y*)-92* =
=(3x-4p) - (32) m(3x— 4y ~32)(3x~dy +37).
Omeem:.
a) (3a—4b-10)(3a+4b-2);
6) (3x-4y-3z)(3x-4y+3z).

3, FipeoGpasyem ypasnense: (x~1) ~ x*(x=4)-(x~2)(x+2)=0.

Nas atore nenoms3yes GopMyNnE Kyba cyMME H PS3HOCTH KEGJPATOB H
nonyunm: x° -3¢ ~1-x* +42° - (x* - 4)=0 wm 2} +3x-1-x*+4=0.

Ipneeacn nogolunie wieHn: 3x+3=0,

Petnas 310 nuneiiHoe ypapHeHHe, Haliaem x=~1.
Omesem: x=-1,

4. B AaHHOM BHPANMCHUN BRUICTHM XBAAPAT PasHOCTH. Jlas sroro
anent ~5y° npeacrasum B puAe —5)° =—y® —4)% U crpynnNUpyeM YNCHM.
Momywaem: 5+ 120y ~5y* —9x% =5+12xy -y —4y* -9x* =
=5-y - @y -120p49x%) =5-y* - (2y-3x)".

Jlannoe BuipaxkeHne npeacTapnaet cobofl PAIHOCTL YHCIA 5 H ABYX HEOT-
PHIGTENLHEX BEIYHH ¥ W (2_)!—3.7:)z . OuEBNAHO, 910 AAHHOE BLIPAXKE-
Hie Oyaer HARGONLIOAM, SCHH BRSHTACMEE BENNUMHN MHHHMANLHEE (T. e,

2
PaBHL HYMIO), 0TKYAa ¥y =0 B 2y—3x=0 (TOrRa x=;y=0).

Hrak, npy x=y=0 aAaHHO¢ BHIpOKEHHE HMeeT Haubonbluee 3naveHue
paBHoe 5.

Omeem: 5,
X 42x41 xP-dx+4
5. Ana nocrpoeHns rpadHka dyHkupn y= ol + x—x2
TeM, YT0 3HamenaTenn apobelf e paBHe Hymo (1. ¢ x+1#0 ¥ x-2=20),

onxyaa x#—1 4 x#2. Yucnurens nepsoit Apobii RBNKETCA KBAAPATOM pa3-
HOCTH, “HCIHTENb BTOpoi ApoOH - xpamparom cymmbl. FlostoMy moxo co-
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2 2
mm.nmzy=xz+2x+l+x’—4x+4_(x+l) P L) I
x+1 x-2 x+1 x=2

=x+l+x-2=2x-1.
Hraxk, crporm rpadux amwedinolf dymagm y=2x-1 (npaman naHmEa).
Yaanaem w3 3Toro rpaduka Ase ToUkH ¢ abcusiccams X =—1 1 x = 2 (moka3a-

e

123
-2

-3

324

Puc. 2.17

6. HenoAnsys dopMyny pasHOCTH KBAEPATOB, ApeodpazyoM AAHHOE
sepakenne: (n+2)}(n+4)—(a-1}n+1)=n" +4n+2n+8-(n’ -1 =
=n' +6n+8-n' +1=6n49.

Tak xax [pH bcex HAaTypafAbHbIX r BHpakeHHe G KpaTHO §, TO OCTATOK
OT fieNeHHR BLIpaXeHty 6 + 9 Ha 6 paneH OCTITIXY OT JeNEHHA MU 9 Ha

yreno 6. Taxo#l ocrarok pasent 3.
Omsem: 3. '

Ypok 105, TIoATOTOBKA K TOMATHIECCKOMY 389€TY

Lfens: MOBTOPHTL pemnenne 33784 NO TeMe «DOPMYNE COXPAMICHHOTO
YMHOKEHHAN,

Xoa ypoxa

L Cooluienue TeMLI R BEAR ypoOKka

I, OcHoBsbIE BORATHA

Tlpu pewieHHH 33024 OpH HeoOXOANMOCTH HATIOMHHTE HYXHES CBENCHHS
o3 pasaenos 12-14 (ypoku 85-104).

1IL 3aaanne na ypoke

No 1033 (a, x); 1039 (); 1043 (a); 1044 (6); 1048 (x); 1055 (6); 1070 (a);
1083 (a, B); 1088 (n).

IV, 3aaaune ua oM

No 1035 (6, ¢); 1039 (x); 1043 (B); 1044 (1); 1048 (e); 1055 (u); 1070 (8);
1083 (6, r); 1088 (e).

V. [loasenenne NTOTOR YPOKA



250 foypowass paxpatome k yuslueiny (0.H. Maxapuiesa u dp.

Ypoxn 106-107. 3auer
no TeMe «DopMyibi COKPALICHHOr0 YMAOKEHNA»
Ileas: cpapreHne yCneBaeMOCTH YSALIEXCA NPH OAHHAXOBOH CROMHOCTH
3aNAHKT, BOIMOXHOCTS NOBLULCHHA OUSHOK 33 BRNONHEHHRIE KOHTPOILRLIE

paboTni.
Xon ypoka
L Coolmenne TeMLI M USAR YPOXA

IL XapaxTepHCTHEA 3a4eTHOH paloThl

PaBora cocrasncHa B ABYX PABRONCHHWX BapHaHTax. [lo cpasheHmo ¢
KOHTpOALHOH pabioroil yBeAuMeno KOMHUECTED 3aAgHHH. COOTEETCTBEHHO Y
YHAUTHXCA BO3PACTAET BOSMOKHOCTL BROpa 3089, Boe 38AaHH PasiHTH HA
TpH Gnoxa A, B » C. Camnie npocTeie 3aRa4H HAXOARTCA B uacTH A, Gonee
CNIOXHBIC — B 9aCcTH B, eme cnoxnee — B uacrd C, Kasknaa 3anasa n3 A oue-
HuBaerca B | Gana, n3 B - 8 2 Gainna, i3 C — e 3 Ganna. MosTomy 3a npanuns-
HOG pellicHie BeeX 3anaM Gnoxa A MOXa0 noiyuuTs 7 Gannos, Groxa B — 8
Gannos n Gaoxa C — 9 Gannos (Beero 24 Ganna). Ouenka «3» crasurca 38 6
Gannes, oueHxa «d» — 3a 10 Gannor, oxenxa «5» —3a 14 6annos,

Tax xak 31a paioTa SBAZCTCH 38UCTHOH, TO B HEC HE BIUIOYCHB TPHHYR-
NHANLBO soBbie 3anaud. Tlostomy pasGopy samamull paboThl OTAGMLHONO
3a0aHHA MOXHO H HE NOCBAINATS (pelleHna 30884 MOTYT OLITH BHBCICHH HA
crenae). Jina crenaosoro paamemenns pastop BAPHAHTOB NPHBONKMTCA.

Bapmant 1
A

1. HpeoGpasyiiTe Bupaxesie 8 MHOTOWICH CTAHASPTHOIO BUAA:
a8y (2a-3);  6) (3a-4b)3a+4b); ) (x-2)(3+2x+4).
2. PanoxATe MHONOIEH HA MHOMHTCIH:

a) 4a°-9  6) x*+6ax+9a%; B) 2¢* -4c° +2¢.
3. Ynpocrure supaxense: 2{a—5) —(a—2b)(a+25).
4, Jloxaxcwre, wro uncno 187° - 5* xpamno 62.
5. Cpasumre 'mena (197 +361)7 u 197° + 3612

6. Jloxaxatre, 4TO MpH BCEX IMAUCHAIX X SHAUCHHS Brpaxenun 7 — 4x+4x°
Sonvine 5.

7. Noctpolire rpadux dywxmn y =(x -l-2)3 - 4(x+1).
B

8. lpeobpasyiite supamennc s npomsseachne 9a°{b—c)’ —16a%.
9. BrisicnuTe ez xanbKyngropa:
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[137,5’ -112,5°
2

+131,s-112,5]:(zzs=-zs’).

10. Halinwre HaviMeHBIICE 3HAYCHAC BUPDUKEHHA:
2¢° —4ab+4b* -2a+ 4,
{Tpu kaxux 3RavcHUAX 2 B b OHO BocTHTRETCA?

1. Petnre ypasnemme: (3x—2a) =(2x+a)’.
C
12. Cpasnure sncna 189 - 191 - 193 - 195 u 192°.
13. Tpw kaxeex ssavennax @ pasecrso (x+7)° —9(x+5)+2=(x+2)(x+a)
ABISETCA TORALCTBOM?

1. TpeofpasyiiTe supixense B MHONOUICH CTARSAPTHOTO na.na.

8) (3a-2)";  6)(2a~56)(2a+5b); ) (x+3)x*—3x+9).
2, Pazrooeure MHOMOYNICH HA MHOXKHTENM,

a) 16-94%; 6) x* —8ax+16a; B) 3¢*+12¢” +12¢%,
3. Ynpocrute upacense; 3(a +b)’ —(2a+b)(2a—b).

4. Joxamure, wro uncno 117° —4° xpamio 53.
5. Cpasnure uncna (341 +113)* n 3412+ 113%,

6. JOKEKHTE, YTO MDA BOCK. JHATMHHAX X 3HAYCITHC BLipaxetng 5 — 6x + 9x®
Gonsie 3,

7. Moctpoiite rpaduk dyuxupn y = (Jlr-3)2 +6(x-1,5).

B
8. TipeoSpasyitre Bupaxesne npommelmc 16a*(b-2c)’ -9a78".
9. Buvncnnte Ge3 KAARKYARTOPA:

3
[14127_&5_“44 5.95 s] (210% - 30%),

10. Haitanre naumenniuee snasenve supanenmn: 10a” —6ab+b* —4a+6.
Npy xaxux apauennsx g u b o#o gocTvraerca?

11, Poure ypanuenue: (3x—4a)’ =(x+2a)’.

C
12. Cpasunre yncna 273 - 275 - 277 - 279 u 276",
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13, Mpu xaxex savensinx o pasencteo: (x+3) ~4(x+7)+11=(x+2)(x+a)
fpnserca TOXACCTBOM?

14. [MocTpoliTe rpadmk dynamn y=9H;x;.
liL, Pa3bop sanaunii
Bapuaur 1
1. Omaenr:
a) 4a’ —12a+9; 6) 9a’ -16b°; B) X° -8.
2. Omeem:
a) (22-3)(2a+3);  6) (x+3a)’; B) 2¢*(c-1)'.
3. Omeem: a* - 4ab+6b%.
4. Omeent: BOKA3AHO,
5. Omeeny: nepsoe yncno Gonbme,
6. Omeen:; BOXRIAHO.
7‘
Y

8

-6

_4

12

-+ x

4 2| 2 &
Puc. 2.18
8. Omeent: ~a*(b +3c)(7b-3¢).
9, Omsem: i
20

10. Omeem: 3, npua=1, b=%.

11. Omeem: x=3a n x=§.

12. Jins cpasHeHHA uncen npeoGpasyeM nepeoe uncno. Kaxorid MHOXH-
Teb B HEM JaMHItes, Henonbaya wucho 192, Honyqaem: 189 - 191193 - 195 =
=(192 -3)(192 - 1192 + 1)X192 + 3).

HMeHHM, TIOPaaoK YMHOREHHSE JHCEN H HCMOML3YeM hopMyny
xeanparo: (192 - 3)(192 + 3)(192 — 1Y(192 + 1) = (192° - 3‘)(192E -1.B

ITOM NPOH3BENCHHN KEBKALH MHOXKHTERL MEHbIne 192%, ToatoMy npoussc-
nenue menbine 1922 - 1927 = 1924, Wrax, HEPBOE YHCAO MEHBILIE BTOPOro.
Omeem: NepBOE HUCHO MEHBLIE,
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13. Hcnonwsya dopmyny keanpara cymmEl, nipeo0pasyeM AgHHOE pPaBeH-
cteo, Tlomywaen: (x+7) —9(x+5)+2=(x+2)(x+a) nm

2 +14x+49-9x-45+2=x* +ax+ 2x+2a.

[puseaem mnoacbHme wieHh H nomyuuM: S5x+6=ax+2x+2q mmu
x+b6=ax+2a.

B nesodi 1 npaBoii YacTE PABCHCTBA CTORT MHOTOMNEHD NEPBOA CTENEHN.

Ourt 6yayT TOM/IECTBEHHO PABHE, €C/IH Kod(PHHIMEHTH NPH X B HUX OAWHA-
KOBMIC M paBHW ceobomusie wiehsl. [Monyvaem yonosusa: 3=a u 6=2a,
KOTOpLI¢ BHNOAHAIOTCA TONLKO NPH @ = 3, HTax, NpH o = 3 AaHNHOE papencT-
BO ABNAETCA TOKACCTBOM.

Omsem: a=13.

14, Tpeobpasyem Aannyio yHiumHI0 y_l"l 5 Ymn.m]x] -2#0,

T. e x#42. Henonksyem ceolictso Momyna x* =|d’ & dopuyny pasnocrw

-4 o -2
KBAAPaToB. Torag MORHO cOKpaTHTE APODL. Himeen: y=-|—-—-= =2 =

=_;2M|‘|_+21=|,|+2
-2 '
x+2,ecauxz0,

l'I0t=1'|J(!1"NI rpagux Gynkunn y=|1|+2={ —x+2, ecau x <0.

U3 310r0 rpaduxa ysanuM Ase TOUKH ¢ abcunccamn x =32 (uomauu
CTP&NKAMH).

2

. X
33211123
Puc. 2.19
Baprawt 2
1. Omaem:
a) 94’ - 12a+4; 6) 4a° -25b%; B) x* +27.
2. Omeenr:
a) (4-3a){4+3a); 0) (x—4a)’; B) 3¢*(c+2).

3. Omeem: —a® +6ab +4b°,
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4. Omsem: JORA3AHO,
3. Omgem: neproe uKcno Gonpue,

6. Omeent: NOKA3AHO,
7. ;
3
j 3
6
L4
2 X
-2 2 4
Pue. 2.20
8. Omeem: a*(b—8c)(7b-8c¢).
9. Omeem; %

10. Omgen:: 2, npu a=2, b=6.
11. Omgem: x=3a u x=§.

12. Jinx cpapnenua uncen npeobpasyen nepsoe aucno. Kaxmpii muaosms-
TEAL B HEM 3anMiDeM, enonhsya ueno 276, Howyuaes: 273 - 275-275 - 279 =
= (276 — 3276 — 1X276 + 1)(276 + 3).

HameHnuM nopARcK YMHOXKEHHA YHCEA W HCNONE3YeM SopMyRy
keazparos: (276 — 3276 + 3276 — 1X276 + 1) = ('z'ns2 3’)(276 2) B
ITOM MPOHIBCACHHY KIKAMI MHOXHTCAL Mcubine 2762 TlosToMy npouspe-
AeHue wenbile 276° - 276% = 276°. Hirak, nepeoe UMCIIO MeHBIIE BTOPOTO.

Omeens: NEPEOE YHEIO MERBIDE.

13. Henonssya dopMyny KBaapara CYMME, npeofpasyem AaHHoOe paBeH-
creo, Tlonyuaes: (x+5) —4(x+7N+11=(x+2Xx+a) wm

2 +10x+25-4x-28+11=2% + ax+ 2x +2a.

Ipusepaem mopoGibiec wicHW H nonyuum: 6x+8=ax+2x+2a ann
ix+8=ax+2a.

B nesoii i npasofi YACTH PABEHCTBA CTORT MHOIONREHE! NEPBoii cTenexH,
Onn GyAYT TOXZECTBEHHO PABHLL, SCIH KOSDPHIHSHTS! NIPH X B HAX OHHE-
KOBHIC H paBHM cBoGopnsic wiehsl. Ilomyuaem ycnosns: 4=a W 8=2a,
KOTOpLI¢ BEINOAHAIOTCE TONLKO NPy g = 4. Hrax, npu g = 4 gannoe paBsHCT-
BO NRANETCH TOXASCTROM.

Omsem: a= 4,

14, NMpeoOpazyem AanRyi0 QyHKLIHIO y-l—"l 3 . Yurem, uto |x|—-3$0,

T. & x#13, Honomayem csolicteo Monyaa x° =|xf" u dopmyny pasnocts
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xBanpaton. TOrAR MOXHO COKPATHTL APoGs. imeem: yzﬁfi:%ﬂi:

-G e =i
4o —x-2,ecauxz0,
FlocTpouM rpaduc fysis y = H 3—{x—3,mx<0.

H3 storo rpajrxa yranum aBe TOUKH ¢ afcuiccamu x =13 (mokmaun
CTpENKaMH).




Masa VI. Cucremol
ANHEeHHbIX ypaBHEHMH

~ § 15. inxeifHuie ypaBHEHUA
C ABYMSA nepeMeHHbIMK U UX CUCTEMBI

¥Ypox 108. Jlaneiinoe ypasnene ¢ ABYMs nepeMeHHbIME

Heas: 03HAKOMUTS C DOHATHEM 00 YPABHCHHH ¢ ABYMA NIEPEMEHHBIMH H
HX peilieHien.

Xoa ypoxa
L Coofmenne Tesia B nenecli ypoxa
H. Hayueniie HOBOINO MATEDHARR

Hpunmep 1

Ilyems nepaoe uncno (obosnagum ero x) Soabme Keaapara BETOPOro YHe-
na (ofoanavum ero y) Ha 3. Mo ycaosHI0 COOTHOMEHHE MEXKIY YMChAMH
MOXHO OTIHCATL PABCHCTROM X—)° =3, 370 PABEHCTBO ¢ ABYMA NEPEMEH-
HBIMH X H ¥, O4¢BHIHO, BHNOAHACTCA HE NIPH BCeX 3HAYEHMAX NEpeMeHHBIX.
ToacTanoskol B papencrso x—y° =3 y6exnaemcs, Tronpux =7y =2
ono sunoRHseres. Jna snavennll x = 5 w y = 2 Takoe PaBeACTBO HE BLUMNON-
nacres. TloaroMy nofo0Hbe paBeHCTEA ¢ ABYMSA NEPEMEHHLIMM HA3LIEIIOT
YPARHCHHAMM ¢ ABYMA NCPCMCHHEIMH (MNH ABYMA HCHIBCCTHEIMH). Tlapy
uucell x =7 Hy = | HATHIBAIOT PEIICHHCM YPABHEHHE.

Pewenne MORHO 3AMHCATE TAKCKE B BUAE (7] 2), ric NEPEOE MHCAO COOT-
BETCTBYET HewssecTHOH x, Bropoe uHcno — HeuspectTHOll y. Ilouerue chop-
MYNHPYSM OCHOBHHE MIOHNTHA.

PaBesicTBe, Cofepkamiee NBe NepeMetibie, HAIMBACTCE PABNCHAEM C
ABYM2 NepesteanriME (RIH ABYMN HeM3BeCTHMMMN). B wactHOCTH, ecnm B
YPABHCHHC HCH3BECTHH® BXOAAT TONLKO NEpBoif CTEMEHH, TO TAKOS YpaBHe-
HHC Ha3LIBAKOT NTHHEHHLIM YpaBHeHMEM ¢ NBYMS NepeMeHHRIMA, JluHelinoe
ypagHeHHe HMeeT BHA ax+ by = ¢ (rje x M y — nepeMentuie, 4, b °H ¢ — Hexo-
Topuie yncaa). Hanpuwep, THHCHHLIMH SBATIOTCA YPaBHOHNA: 3x—4y=7;
5x+7y=0n1 8 .

PemenneM ypabneHHS © ABYMS HEHIBECTHBIMM HAILIBACTCH WAPA
avietnli NepeMeRNEIX, PR NOACTANOBRE KOTODLIX, YPABBCHNE CTAHO-
BHTCH BEPHMM THCAOBLIM PABSHCTBOM,

YpanseHua ¢ ABYMN NEPEMCHHLIMH, NMEIOMNE §AHN W TC X¢ peme-
HHf, HALIBAIT PABHOCHILULIME, YPARHEHHS ¢ ABYMA NEepeMeHHLIMH, Be
HMEIMHE DeIIeHNE, TAIKE CTRTANT PABEACHTLHLIME,
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YpanHeNss ¢ ABYMS NepeMeHHEIME O0IAASI0T TAKMMH e CBOHCT-
BAMM, KK W YPABNCHNN ¢ oxuoil nepemennsii:

1. Eciv & ypasHcHKM nepeRecTH moboll uaen W3 oanoil sacTi B ApyTy0,
HIMEHPE £T'0 2HAK, TO NONYIHTCA YPaBHEHNWE, PABHOCHIBHOE BAHHOMY,

2. Ecan 06¢ 4acTH YPABHCHEA YMHOXKHTL WIH PAAAEIHTD HA OAHO M TO e
(HE PABHOC HYINIO) YHCNO, TO MOTYIRTCA YPABHCHHE, PABHOCHRALHOC AAHHOMY,

Mipusep 2
a) Ypanneuna 3x* +4y =5 u 3x* =5-4)? papHOCKILELI, TAK KAK WICH
4y’ nepenecen (c HaMeHeHNeM 3HaKA) H3 Aeoii wacTH B NpaByio.

6)?paancunn ':2+Z;-—-E B 3x* +4y° =5 paBnocwiIBHE, TaK KaK ofe

43CTH nepnoroypamwmymmmmnuaqmo 12 (ue paeHoe HynIO) W NO-
RYSHIH: [£+13~] 12.E .12 wnn % lz+§ 12=5, um 3x’+4y’ 5.

B cenbMOM KNacce H3y4alorcs TodbKe anneiinnie ypasuenus. Iosromy
OCTAHOBHMCH HA HHX noapodnee.

Hpunep 3
PaccmoTpiM ypasnenue 3x+ 5y =11. Henonb3ys ceolicTea ypasHeHsmi,
BHIPA3NM H3 STOTO YPABHCHHA OAHY MEPEMCHHYIO 4€PC3 APYTYIO, Hanph-
Mcp, cHauana y uepes x. Jina storo nepeneceM wien 3x u3 nepoii gacTu
npasyio, H3MeHUB ero 3Hak, [lonmywaeM paBHOCHNLHOE YypaBHeéHRe
5y=-=3x+11. PasaenuM 0be 48CTH 3TOM0 YpapHEHUS HA YHCIO 5 (He paBHOE

3 .1
Hyno). HueeM ypasuenne paBHOCHIbHOS JAHHOMY y=-§x +?. IMonssy-

ACh 3THM DABCHCTRBOM, AN moboro x MOXHO mﬂucmm. COOTBETCTBYIOINES

3uauenne y. Hanpusep: ecan x = 2, 10 y-—-g 2+-1;-51=-§+15—1—1 x=7,

TO y——1'7+ﬂ-—£+ﬂ——2 HT. &
5 5 5 5.

TMapw wacen (2; 1), (7; —2) — pewennz ganuoro ypasaenny. TakuM oGpa-
30M, BAHHOE YPaBHEHHE MMeeT 6ecKONeYHRO MHOTO pemeHuil.

W3 nauvnoro ypasrenns 3x+5y=1] MOXKHO BHPASHTb H TIEPEMCHHYIO X
ucpe3 nepemennyio y. Jina atoro nepeneceM wieH S5y n3 nesoil wacTH B npa-
BYH, HIMCHHB €ro0 3aax. [lomyuaem passtocarenoe yparHenne 3x+5y=11.
PaspemnM obe 3aCTH 37010 YPABHCHIS Ha yicio 3 (He papnoe Hymo). Hucen

YPaBHCRHE PABHOCHILHOC NARHOMY x=—§y+%. Tons3yach STHM pasen-
<TBOM, 213 Juoboro y Moxkue RallTH cOOTBETCTBYIOMIEE 3HaueHHe x. Hanpu-
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3 3 3
TAK#KE PEUICHAE RAHHOTO YpaBHeHHs.
3ameTuM, YTO NHHeNOE YPABHEHHE BCETHA MOWHO RPHBCLCTH K BHAY
ax+by =¢ , noNb3yACH PABHOCHALHEIMH npeofpasopannsMu.

Hpunep 4
2x+1_ y-3

PaccMOTpUM ypaBHenHe 3 =-—§—.Bmypammu|enepeuenuuexu

¥ BXOAST B Nepeoii crenenu. IToaToMy TaK0e YPABHEHRC ARMIETCA AHACHHBIM.
Yuuoxum 0be yacTi ypaBHeHHS HA HAHMCHBIISE obilee KPATHOES YMCEN 3 H

5 - wicno 15. Mouyuach PABHOCHABHOC %-15#‘%3-15

win (2x+1)-5=(p-3)-3, unw 10x+5=3y—9. Hasenuns 3naK, nepesecem

4nen 3y B NEBYIO YacTh, & WieH 5 — 8 npasyio, Buoss nonyyacM ypasHeHHe
paBHOCHAbHOE JanEoMY: 10x~3y ==5—9 unk 10x -3y =14,

ITL 3aaanue B3 ypoxe
Ne 1093; 1095 (a); 1097; 1098 (a); 1099; 1102 (a, 6); 1104 (6); 1106.

IV, KouTpoasuuie Bonpocsl

— Y710 HASHBAETCA YPABHEHHEM C JBYMS nepmgnm? {Ipusemrre NpR-
MEpHl.

- Karoe ypapHeHue ¢ ABYMS NepeMenHLMY Hassibaerca AaHeHHpM? [Tpu-
BIHTS NPHMEPLE,

— Hansumure o6uipit Bux nuBeliHON0 ypapHeRHS ¢ RBYMA NepeMEHHBIMM,

—~ YTO HAZWBACTCA PCUICHHEM YPSBHCHHA © ABYMA NEPEMeHHEIMAY

~ Kaxse ypaBHeHHS ¢ ABYMA NEPCMCHHEIMH HARKBRIOTCA PABHOCHIBHLI-
MH?

— Kakue npeolpazosanng ypasHeHHii ¢ AByMs nepemeHHbIMH NPUBOJAT K
PABHOCH/IBHEIM YDABHCHHAM?

V. 3apause ua AGM
2 1092; 1095(6); 1096; 1098(6); 1101; 1103; 1104(a); 1105.

VL. HoaseacHRe HTOIOR YPOKS

¥Ypox 109-110. Heauneifunie yparueHus
€ ABYMS DepeMeHBAIME

Hens: natb nipencTaneHHe O HENHHCHHEX ypaBHEHHAX C ABYMS Nepe-
MCHHBIMH.
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Xoa ypoxa
1. Coofmenne TeMbl H LENH YPOKa

II, MoaTopenuc n 3axpeniente npoiifeHNOrd MaTepHAIa

1, Oreersl HA BONPOCH MO AOMAWNEMY 3ATAHHIO (pazfop HepeilenmbIX
3aR44).

2. Kontpoat ycpoeuna MarepHana {nucemeHHEil onpoc),

Bapmaur 1
I} Kaxoe ypapHeHne ¢ ABYMA NCpeMeHHLIMH HasHBaeTcs JNHHEHHbIM?
Mp#penute NpUMEPLI.
2) Hz ypasHesus 3x—35y=7 BHPAIHTC KAKAYIO ACPEMEHHYID HEpeEl
APYTYIO.
3) HalinuTe 3nawcHie BENHUNNE 4, €CH YpaBHeHHe ax+3y =11 nmeer
pewenne x=2, y=1,

) Bapuaur 2
1) YTo HASHIBAETCA pellleHHEM JIHHSHNOTO YPABEHCANS © JBYMA NepeMcH-
Hen? TTpupeauTe NpuMepsl.
2) Hs ypasuenns 4x-5y=9 BupaluTe KMKLYIO NepeMEHHYID Y4epes
ApyTYI0,
3) HaitnuTe sHavenne BeHUHHL @, €CNH YpasHeHHe 5x-+dy =9 uMeer

penlenne x=3, y=2,

HL Hiynense HOBOrO MATEPHANA
B anrefpe noMumo JuHeitnnix ypasneHmii ¢ AByMS NepeMEHHLIMH pac-
CMATPHBRIOTCH R HenupelBtie ypaBucHNN ¢ AByMa nepemenunmn. K ta-
KHM YPABHEHUAM OTHOCATCA Te, B KOTOPHIX XOTA OH OZHA M3 mepeMenmMLIX
BXOANT B CTeNCHE BLINC HepBoll, YDapHCHHA, COASPXAIINE JHAKH MOAY=-
Jn, Take Gynem eTHOCHTE K HeAWHEHHLIM YPABUERHAM.
Hpumey 1
Chnexyionie ypaBHeHHA SAISI0TCE HeIHHeHHBIMM:
a) 2x+’y—l| » TAK KaK COREPXHT MOAYJIb Betnuunn y—1;
6) &* +3x—7y =1, TaK KaK COACHKHT KBAUPAT BEAHUHHGL X;

B) X+ y—Xxy =5, TAK KaK COOCPAMT NPOMIBSECHNC XY — GUHOMNCH B0~
poif cTeneHu.
Komuectso pewennii HennHeiiHoro ypasHeHHS C IBYMS DEPEMEHHBIMH
MOXET OBITh PANTHIHEIM,

Hpumep 2
Paccmorpim ypasweane 2(x~1)’ +3(y+2)’ =-5. Ouesimnio, 4ro npu

10 Anrefpa, 7 xa.
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MOGBHX SHAYCHHAX NICPEMCHHLIX X H ¥ KBaApaTh BendanH X — 1 u yy + 2 Gy-

AYT HeoTpuLATensHEIME, TTpH yMHOKEHHH HX HA TIOVIOKHTEIbLHBIC YHena 2 o
3 npouzBEaCHHA TAKKE HeOTpHLATCNbHLE. CyMMa TAEHX HEOTPHUATENGLHEIX
BENHYHH TaXxe HeoTpunaTensHa. [TooTOMY NEBAA HACTD JAHHOIO YPABHCHHS

ApH BCCX FHAYCHHEX MEPEMCHHAIX X W ) HEOTPHUIMATEALHA M HO MOMET pas-
HATLCA OTPHUATENLHOMY 4MCHY —5, crosweMmy B npaeoit uacru. Cnenosa-
TEALHO, AAHHOE YPARHEHHE pelseHHH He HMeeT.
Iipumep 3

PaccMoTpHM ypasienne |2x—3|+|4y -5|=0. Tlo coolcrsy moayss me-
AMYEHBI OH HMEET TONLKO HCOTPHUATENbHLE 3HaueHnd. CyMMa ABYX HeoT-
PHUATENBHEIX m“ﬁ Taloe HEOTPHLATCIEHA H ﬁy.ue'r PABHATLCA HYNIO,
eciH KAXAOC M3 HMX pasHO wymo. Ionyuaem pasuenmn: [2x—3]=0 n
lay-5=0

Ecnn MOAy/Tb BENHUMHB PASEH HYNIO, TO M CAMA BEIHMHHS DABHA HYMIO,

Huees aga axHelinuy ypasnenns: 2x—3=0 (otxyna x=%) n dy-5=0

(Toraa y=%). Hrak, pannoe ypaBHcHME HMEET SIHHCTBEHHOS PelICHHE
NET S EE)
2 4 2'4)
Hpumep 4
PaccMOTPHM YpaBHeHWE x‘-2x2+|y—2|+l=0. BrigenmiM Ksaapar pa3-
HOCTH W MOMySHM: (x‘—2xz+1)+|y—2|=0 WIH (x’—l)’+|y-2|=0. Bri-

paxcins (x> —1)* u |y—2| neorpunarentin, Cymma sTHX HeOTpHIATENL-
HbIX BENHYHH OYOCT DABHATHCA HYMIO, CCAM KAKAOS H3 HMX PABHO HYAIO.
flonywaem ypassouun: (x*—1)" =0 u |y—2|=0 um »*-1=0 n y-2=0
(orxynay=2).

Iins pelueHr Nepeoro YpPABHEHHA PANIOKHM €10 JCBYK MacTh HA MHO-
XHTENH, HCNIOME3YA POPMYITY PAHOCTH KBAAPATOB: (x — 1)(x + 1) = 0. fipo-
M3BC/ICHHE MHOXHTERCH PaBHO HYMO, CC1H XOTR Obt ONHH H3 HHX PaBeH HY-
mo,v.e.x—1=0{omxyaa x= 1) ux + 1 = 0 (roraa x = —1). Taxum obpazom,
JaHiHoe YpaBHEeHRE HMeeT aea pemenna (13 2) u (1; 2).

IIpunep 5
Pacomorpuns ypasnenue 3y +2x% =5, M3 9T0r0 ypaBHcHHS BupASHM He-

H3BECTHYIO ¥ M nONyHM: 3y =5-2x" u y=§-—§ .
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Ouesumno, 4o uin moboro BGpanHor 3HateHns x no ol dopmyne
MOXHO HaifTd 3Hadense y. Hanpauep:

52,5 2
=] ry=__".] =.-.____],
Aamax nonydacM: y 3 3 3 3
5 2 5 8
=2 =__—.22=___=_1 .
npu x HaxXoouM™ ¥ 3 3 373 AT.A.

HWrak, Mut nawnm pemenns (13 1), (2; —1). Ouesnunno, wTo mannoe ypas-
HeHHE HMeeT Geckolicyo MEOTO peleHui.
JEOCTaToMHO HACTO BCTPCHAIOTCA Benmuciinbie YPARNCHANS ¢ WADAMET-
PAMN,
Hipusep ¢
[pu KaKoM 2HAYEHHM NapameTpa a ypasHenue 3ax’ +2)° +ax +ay =17
HmeeT pedierne (2; 1)?
Tak Kak PeUICHHC AAHHOIO YPABHEHHA M3BCCTHO, TO NPH €10 NMOACTAHOB-
KE B YpasHEHME NOMY4aes BEPHOS pascHeTBo: 3a-2° +2-P +a-2+4a-1=17
Wi 12a+2+2a+a=17.
ITpusenem nonobusie uneHs 152+ 2 = 17 wm 15a =17 — 2 wnm 15a = 15,
orkypaa= 1.
Hpunep 7
HaiiTh  3H8Y9€HM¢ RapaMeTpa d, NP KOTOPOM  YpPaBHCHUE
3x% +x—4y+6=0 umcer pemecune (a-1;a+2) . Haltvw 310 pemenne.
[MoACTABHM 3AAAKHHOS PERISHWE B JAHAOE YPaBHCHHE H MOJYIHM BEplioe
pasencrso: 3(a—1)" +(a—1)-4(a+2)+6=0 wm
3¢’ -6a+3+a-1-~da~8+6=0,unm 30 -9a=0.
Pasnoxkim NEBYIO HaCTh Ypaskesna Ha MHoxwrenw: 3a(a-3)=0.
TMpoaeeaerne MumrUTENeH PARHO RYMO, eci XOTA Gb1 OM:H H2 HHX pa-
8CH HYMO, T. €. 2 = 0 st @ — 3 = 0 (roraa a = 3). JIna kaxaoro us AsyX naii-
ACHHAIX 3HAYEHHI ¢ ONPEACHHM PEllICHHE SAHHONG YPARHCHHUA, NOKCTABHE a B
pewenue {a— 1; a + 2). [Tpn a = 0 nonyuwaem (~1; 2), ann 2= 3 naxoanM (2; 5).
Tipunep 8
TMpu xOKOM 3HANSHHW NAPAMETPa & pOIleMMeM  YPABHENHS
2ax* - 3x* -9y + 6ay - 4ax =0 Gyner moGas mapa ancen?
3amany MOMCHO. PCIINTL ABYMA CNocoGanMiL
1 cnocols
IMo yenosHIo pewennes HMaHHOrO ypaenenus Gyner moban napa uu-
cen. [lyore rim pemervem Gyaer, nanpumep, napa wacen (1; 1). fon-
CTaBMM 3TH uucha B ypasuenne: 2a-17-3.17~-9.1+6a-1+6-1-4a-1=0
wni 2a-3-9+6a+6-4a=0,unn 4a-6=0, oTkyaa a=15.



262 floypousse paspadomytt X ywelsiny 1O.H, Maxepuvees u dp.

NopcTaBuM 370 3HALEHAC B YpasHenne:

2-1,55* =322 -9y +6-1,5y+6x—4-1,5-x=0 wmt 0-x* +0-y+0-x=0,

OdesHaHo, 4To N0OKC IUCIA X H ¥ SRIAIOTCA PCIICHHEM DTOTO Ypastic-
HHA.

2 cnocob

CrpynmipyeM WwieHE JAHROIO YPaBHCHAS K BEIHECEM OSUIMil MEOXHTCL
3a cxobxu.

Tonyaaem:

Qa? +6ay—4ax)+(—3x‘—9y+6x)=0_ HITHA

2a(x* +3y-2x)-3(x* +3y-2x)=0, mm

(* +3y-2x)2a-3)=0.

Ouesnano, 910 3710 NpoR3BencANe OyNET PABHO HYNIO NPH BOSX 3HATICHH-
X X W y, eclih BTOpoli MHOXKNHTENS paBeH HYNIO, T. ¢. 2a — 3 = 0, oTxyna
a=15

IV, 3apanue 5a ypoxe H joMa

1. Pelsire ypasHeRHA ¢ ABYMA HSHIBECTHRIMH:

) fe-ij+y+d-0 & fx-3 =y +4f

B) |x—2y|+(x—2):=0; r |x-y+1]=—(y+l)2;

A (x=3p+1)* +(x+3)* =0; &) (2y+x-2)=0;

*) ¥ —6x+y* -4y +13=0; 3) 2x* =8x 4y +6y +17 =0,

(Omeems: a) (1; -2); 6) (Ls;—-%]; B2 1502150 [_3; _%];

€} (2; 2); %) (3; 2); 3) (2, -3).)

2. Halianre 3HaveHHe mapamerpa @, TP KOTODOM A3HHOE YpaBHEHHE
HMeeT 3anannoe pemenne. Haliure 310 pemenne.

a) 3x+5y=26,(a; 2a); 6) 5x-2y=11,(3a;2a);
B) 2x+3y=14,(a+La-1); r) 6x-5y=23,(a+2-a);
n) ¥ +4y=0,(2a,a); &) X’ +x-Sy=7,(a+La-1);

®) 27 43y’ -4y =T,(a+ 2 a+1) 3) X" +y* +Hy=12,(20;a +1).

(Omeemw:.a) a = 2,(2;4); 6)a=1,(3;2); B)a=3,(42); rla=1,
(3:-1) Ba=0,(0;0;52=-1,(-2;,-1) a=0,(I;-1a=2,(3; 1);
x)a=0,(2; 1 a=-2,(0;-1); 3)a=0,(0; 1), a=-1,(-2;0).)

3. Haligume 3HavueHHe MAPAMETPa 4, MPH KOTOPOM JAHHOE YPaBHEHME
HMEET 33AHHOS PENICHHE:
a) 3x+2ay=2a,(21); 6) 2ax-3y=6a,(2;-3);
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B) ax’ +7y* +2xr=3a,(-5;3); 1) 2x’—Tay+S5ax=8,(1;2).

(Omeem: a)a=2; 6)a=4,5; B)a=30,5; r) a=-2+63.)

4. Haiipare 3HauenHe napaMerpa g, pH XOTOPOM PCIICHHEM AZHHOIO
yparnenna Synet mobay 11apa wucen;

a) ax—x+35ay-5y=2a-2 6) ax+3x+2ay+6y=a+3;

B) ax’ +5ay* + X =2a+2~5y% 1) 3ax+4ay’ +4y =2ay +8y* +6x.

{Omegemur: a)a=1; 6)a=-3; B)a=-1, fa=2)

V. KoHTpOILHBIE BONPOCHI

— Kakoc ypasHcsHe HazpiBaeTcR HenHneHHEIM? [IpuBenuTe npumMepol.

- Y1o HasLiBACTCE PCUICHHCM HENMHCHHOTO YPARHCHHA ¢ ABYMA lien3-

BECTHLIMU?

- CKonbxo peilicHHil MOXKCT HMETh HETHHETHOe YpaBHEIHE C ABYMA LIS~
PCMCHHEIMK?

VL llogseaenue HTOTOB YPOKA

Ypoxu 111-112. I'padnux nuneiknoro ypasnenus
¢ ABYMA NEePEMEHHBIMH

Hens: 03HaKOMUTE ¢ OCHOBHEIMH MOHATHAMH O rpadmke smuciiHoro
YPABUEHHS C JIBYMA NEPEMEHHLIMM.

Xon ypoka
L. Coolmenne TeMBl B RETH YPOKS

IL. MopTopeHne ¥ 32KpenIcHEe NPOHICHNOT0 MATEPHRATA

1. Orecrsl Ha BOAPOCH IO ROMALIMEMY 3aAatiHIO (pa3bop HEPCIICHHMX
3anau).

2. Kosrpous yCROSHMS MatepHana (CaMoCTONTeNEHas pabora).

Bapuaunr 1
1) Peunre ypasuenue |2x -1j =y +6y-9.
2) Mpn xaxoM 3HAYCHHH BCNHYMHLI ¢ YpaBlieude 3l +5y=3a’-13
uMect peuickic x =a +1, y=2a ? llalauTe ¥ro peluenne.
3) Joxaxure, uro ypasuenne [2x—3y+1]+8x* =—p*—1 ue mmcer pe-
weHnii.

Bapuaur 2
1) Pemure ypasucuue {3y +1|=—x" +4x -4,



2 Toypowmio paspatomuy x ydeluxy 10.H. Maxapwréaes u dp.

2) Tlpn xakoM 3HAMEHHH BEJIKYHNLI 4 YPUBHCHHE 2;:-!-5,1_12=20¢12 -9
HMeeT pemiesine x =3a , y=2a-17 Haliante 310 pemense. '

3) NoxaxuTe, YTO YpaBHEHRE |Sx-y+3|+2x’=—3y’—3 HE HMCET pe-
weHni,

I11. H3ygenne HOBOTO MATEDWSAL

PaccMOTpHM peieHHS HEKOTOPOro YPaBHEHUA ¢ ABYMA NEPEMCHHLIMM.
Kaxpoc Taxoe pemenne npeacrasaner celoit mapy wucen. IToctpoum 310

. pelIeHRe Ha XoopanwaTRoli nrockocTi, Ono H3olpakacres Touxoli, aGeupc-
¢a oTOpol paBHa 3HAYCHHIO X, OPAHIHATE — JHAMCHHIO ¥. AHANOIHYHO AO-

CTPOHM BCe DemcHES AAHHONO YPAaBHEHHS, KOTOpPHS TaKke H30OPRIXAOTCA
TouKaMH, MHOXCCTBO TaKHX TOUCK 0fpasylor rpafiHx ypasHEeHHA

Cpaduxom ypapHetHa ¢ ABYMS NEPEMEHRMME FA3LIBACTCE MHOKE-
CTBO BCEX TOWEK XOOPAHHATHON IUIOCKOCTH, XKOOPANEATLS KOTOPMX Wb~
ANIOTCH PEHICNESM FTOTO YPARRCHRA.

HHpumep 1
PaccMOTpEM ypastesue 2x—3y=6. BupasuM u3 Hero NCpeMeHnyio ¥

uepea x. [omyuaem: -3y=6-2x n y=§x—2.

Ypasuenns 2x-3y=6 u y=§x-2 PaBHOCHNLHU. DopMyna y=§x—2
sanaer minelinyro ¢yuxuo. Toctpous ee rpadux — npruyio aurH0. Tak
KaK ypapHeHus 2x-3y=6 H y=§x-2 PABHOCHALHEL, TO MOCTPOSHHAR
npamas Gyaer n rpadmkoM ypasHeua 2x—3y =6,

Puc. 2.22
H3 paccMoTpeHOMO IPHMEPA BIAHO, UTO TPahHKOM THHEHHOIO ypaane-
HH# C OBYMA NEpeMeHHbBIMN ABngerca npamad. O6cyaum BOSMOXHHE BapH-
anTh rpagmxa MuHeiinono ypaeHeHus ax+by =c.
a) Ecnn wosdupunuent b npa newssecTnoilt y ne pasen nynio (1. ¢. b= 0),
TO MOKHO BHIDAZHTL TNICpeMeHHYI0 y uepes x. ITonyuaem: by=-ax+c n
¢

==Zc:E
YRy
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Qopuyna ys—%x+§ sajaer nuHenyo gyrxuwio. Ipadux 370l

QYHRUMH — MPAMAR, HAKAOHCHAAN NOX ONPEISICHHLM YrmoM k ocH alic-
mice (cM. npuMep 1) npn yoasann a0
6) Ecna woadpdprmentnl b2 01 a=0. Toraa, noacrasxs suauenna g = 0

» bopyay yu~_x+3, nonyu y=Z. opuyss y== sasec Hps-
MY LIH MADANICALHYI0, WIH COBRANAIINYIO ¢ 0CL10 afemmce, TRK KAK
npy MOOKIX 3HAMEHHAX X BEANYHHA ¥ TIOCTOAHHA,
Hpunep 2
PaccmorpuM ypashetne (-x-3y=6. Hailnem W3 210r0 pasencrsa

y=_g=-2, NoctpouM rpaduk gyHxumn y = -2, BupHo, uro npu mobom

SHAYCHHH X BEMIFIHHA ) OAHA H T2 we H 3 = -2, TlcoTomy rpahHKoM asnseTca
OpAMAN, Napannenbtian ocH abcumes.

<2 -1 12
1 X
-2

i
|

Puc, 2.23
B} Ecan xoadpuumentnd @0 n b= 0. lloacrapus b = 0 p ypapHenne

ax+by=c W Dony"wAN ax=c, OTKYSA x=Z. ITo ananoran co cnyyaes 6)
a

dopmyna x=-§ 3A04CT EPAMYI0 HAH EAPALACALHYI0, BIH COBIARAITEYI0
€ OCLIO OP/IMUAT, TAK KAK OPH MOGHX IHAUCHNAX )} BEIHYTHES MOCTOXHHAN,
Tpumep 3
Paccmorpum ypastienne 2x+0-y=6. Halinem ws aroro pasencTaa
x=g=3.l'lomuuy pelieHdeM FARAOIO YpasuecaHsa SyAyT Boee Napsl Tncen

(x; ¥}, 2na xoropEIX x = 3, ¥ — moboe uncno. M'padsx ypapHenna cocrour 13
Touck, AlCuMCCa KOTOPHX paBHa 3, OpAMHATA — paBHa moGoMy 4Hceny. Takpne
TOUKK 06pasyloT NpaMyIo, MPOXOATMYID epes Touky (3; 0) B napannensHy
ocH Y.
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Fyg
3 L
21
] L
X
o 1 23
-1t
-2"’
Puc. 2.24

r} Ecnut xoodprumentet a=0,6=0 u# ¢ =0. Torna ypaskcHsue ax+by=¢
nmeer Bua, 0-x+0-y =c. Ouesnasno, 910 mobas napa YHcen (x; y) yAoBAC-

TBOPAET HTOMY ypasuenmnio. 1103ToMy rpahHKOM ypaBuciua ABRIMOTCH Bee
TOUKH KOOPARHATHOH SN0CKOCTH {WIH BCA KOOPNHHATHAR [UTOCKOCTE).

Puc. 2.25
A1) Ecnys xoodpsumenmsl a=0,b=0 u ¢ 0. Torna ypassenne ar+by=c
umeer By O-x+0.y=c. OueBnaHo, 4TO Takoe ypasHclie peurciini He

MMECT W HY OAHA TOHKA KOOPAHHATHON NIOCKOCTH 1ie BXOAHT B rpadux 31010
YpaBHeHnA, T. €. rpaPaK YPABHEHAR HE CYIRECTBYET.
Jina yao0GcTea pesynbTaThl NPOBCACHHOTO aHANH3A APHBCACHEL B TalnHIC.

- & =0 =0 =0 =0 =0
Kooduuienr = - -
ypasHenus b #0 =0 0 = =0
< = =0
MMpaman | lpamas | Tpasaa | Koopau-
¢ Hakno- | mapan- | mapan- | HaTHas
Tpagux HOM K | nensHad | AeabHas | naoc- Her
ocHOX | ocuOX | 0cuOY | kocTb

PaccMoTpum Gonce CIOXKHLIC 3a024H,
Hpuvep 4
lNpn wakoM 3HaYeHHNH wapaMeTpa 4 Tpapuk  YpaBHCHHA
(4a-3)-x+(3a-6)y=3a+4 napannenen ocu opmunar? Ilocrpoiire sror
rpadur.
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Ha ocroeatinn Tabnnunl ¥meeM, 4To rpadux AaHBoro annclivoro ypas-
Herua Gyner mapauiencl OCH OPAMHAT, ecAH KOXNpOHUMEHT NpH HeusBecT-
Ho#t ¥ pageH HY/i0, T. €, 3a—6=0, oTxyna a=2. [loacTaBumM 310 3HAYCHHE
@ B AaHOE ypasucuuc W nonywuM: (4:2-3)x+(3:2-6)y=3-2+4 wm
5x+0-y=10.

H3 2roro paBeHCTRA HaXOOMM x=?=2. TMocrpous rpadHk AaHHOrO

ypaenenus. MM SBAscTcH IpAMas, NPOXoaAtias uepes Touky (2; 0) napan-
NENLHO OCH OPAKKAT. y
4

2..
1
« 12] 3
-1t
2

Pur. 2.26

Hpunep 5

T1ps pcex 3Ha9EHHAX NAPAMETPY 4 OCTPOifTe FpaKK YpaRHEeHUS:

3ax+2ay-3x—-2y+6a—-6=0.

ITpeoGpasyem pavHoe ypasneHRne. JIns 210ro crpylnmupyes wicHbl, 3a-
BHCALIHC OT NApaMeTpa &, B, He 3aBHCcaIMe OT g, BuHecem ofmue MHOXH-
Tend 3a cxobkn. MMomywaem: (3ax+2ay+6a)+(~3x-2y-6)=0 wm
a(3x+2y+6)—-(3x+2y+6)=0, wm (4a—3)(3x+2y+6)(a-1)=0.

Taxk Kax nMpoH3BeReHHe MHOXHTCNCH paBHO HYMO, TO XoTx OBt ORMH H3
HHX papeH HYno. PacCMOTPHM 5TH Ciyuan,

a) IycTs nepantit MHOMHUTE b PABCH HYAIO, T. &. 3x+ 2y +6=0 ., Bupasim

M3 3TOrO YpaBHEHHA NepeMerHylo y. Uueem: 2y =-3x-6 u y=-%x—3.
Dta Gpopmyna onpencager nuseiinyio ¢yusumno. ITocrporm rpadux. Hu

EBAACTCH HAKNOHHAN NPAMAL.
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G) NMycrs eTopoli MuoxuTEND pABEH HYMO, T. €. @ — 1 = O Han @ = 1. Ove-
BH/IHO, MTO NPH TAKOM 3HAYEHHH g NEPEMEHHBIE X U ¥ MOTYT GHTe moGamMn.
Moorouy B 3TOM cnyuae rpaduxom ypasHenus OyIeT KOODAHHATHAA TUOC-
KOCTh.

Y

.14

Puc. 2.28

Hrax, npn a*1 rpapHx AaHHOTO YPaBHERHS NPCACTABAEH B IYHKTE a),
npu g = | — 8 nyskre 6).
IV, 3azanme Ba ypoxe

Mo 1109 (a, D) 1110; 1112 (g, &, r); 1113 (3, r); 1114 (a, 1); 1115;
1117 (a, 6). ,

Y. KoaTponsHnie BOEPOCH

~ U0 aBngeTod rpapHKOM YPABHEHHS C ABYMA NCPeMeHHbIMAT

— Kaxoli rpadux moxer uMeTs NunciiHOC YPABHEHAE © ABYMA MEPEMEH-
HEMK?

- Mpu xaxou YCRORAM TPadHx NHACHHOTO YPARHCHHA TICPECEKAET OCh
KOODAHHAT?

— Ilpu xaxoM ycnosuH rpaduix aKHCHHOrO ypaRHEHHR NAPARICHCH OCH:
1) abepcce? 6) ocu oprunar? IpuseauTe npieptl.

— Hpn xamux yenosuax rpadrxom nHucitnoro ypasserns Syaer xeopay-
HATHAN NNOcKocTs? [lpEBeauTe NpitMeps:.

— IIpn kakux ycnosuax y nnuelinoro ypasnenus et rpapuxa? Ilpupenn-
T MPHMEPRL.

V1. 3azasme Ba aom

Na 1109(6, B); 1111; 1112 (6, &, €); 1113 (a, G); 1114 (6, B); 1116.

VIL Tropuecxkne 39A3EHA
1. TTps xaxoM 3HAMECHEH [IAPAMCTPA & rpadWK YpaBpHEHHA
a) (a=2)x+(2a-6)y+8=0 papannenen ocu x;
6) (3a-1)x+(a—1)y—6=0 napanencs ocH y;
B) (2a-6)x+{a—3)y—4a+12=0 spnscrca xoopaHATHOH Nocko-
CTHI0,
r) (6-4a)x +(2a—3)y +3a =0 ne cymecrayer?
Jaa nyHkros a) u 6) nocTpoliTe rpaduK ypasHeHH,
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(Omsemw; a) g =2, mpamas y = 4,6)a= |, npsmag x = 3, 8) a = 3,
r) a=%.)
2. Cpadmk gaHHOrO YpaBHERMS OPOXOANT uepes Touky A. IlocTpoiire
roT rpaduk:
2) Zax+3y=8,A(1;2),
0) (a-Dx+(a+Dy=2,A(1; 1),
B) (a+2x+Ra~y=5,A(2;1),
M) ax+2ay+x+2y=5a+5,A(3; 1)

{(Omeemez a)a=1;8)a=1; B) a=—'2-;r)a=—l.)

VIIL Hoxpencnme NTOTOR ypoxa

¥Ypox 113, Tpadux Heauneiinoro ypapneHus
€ ABYMS NmepeMeHHLIMM

I{eav: pats npencrasneHe 0 rpagUKax HEKOTOPHX HeNMHEHHLIX ypaB-
Henit ¢ ABYMA NEPEMEHHEIMME,

Xoz ypoxa
L. Coolmenme TeMLI H HEAN YpoKa

I1. NMorropenne H 3aRpenneune NPoliAeEHOTO MATEPHAAR

1. Orserl HAa BONPOCH N0 AOMAlTHEMY 38[aHI0 {pastop HEpEesHbEX
3a/a4). .

2. Konrpons ycBoCHHE MaTepHana {NHCHMEHHE onpoc).

Bapuanr 1
1) Yro senserca rpaduxomM ypaBHEHHA ¢ ABYMS DEPEMEHHRIMK?
2) Mocrpoiite rpadux ypasHenus 2x+ 3y =3,
3) Mpadux ypaesennz 2x-+3ay=4a npoxoaur uepes Touky A (1; 1)
Floctpoitre 310t rpadwix,
Bapmaur 2

1} Kaxo#l rpadiix MoXeT HMETh ANHEliHOC YPaBHECHHE C ABYMA NIEpEMEeH-
HetMK?

2) NMocrpoiire rpadnx ypasnenua 3x-2y=35. )
3) I'padixc ypasHenus ax+ 2y =4a npoxomar Jepes 70%ky A (2; 1). To-
crpoitte 1ot rpaduxk.
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IH. H3ywensie HOBONO MATEPHAIR

B caywae scnuneiinoro ypasHeuns ¢ ABYMsA NepeMeHHbIMU onpenee-
HHe TPAPNKS OCTACTCA TAKHM e, KaK B B npeapaymeM ypoxe. Ilosromy
OrPAHHYMMCA PACCMOTPCHMEM TPAdHKOBS HEKOTOPHIX THNHYHEIX YPABHEHHI.

puneep 1

Pacesorpum ypasuenne (x—1)* +(y+3)* =0. Ouesnmno, ¥T0 Npr Boex
3HAYEHHAX NEPEMEHHBIX X M ¥ KBaADAaThi BeIUYHH X — 1 M ¥ + 3 ueorpuua-
TenbHbl. CyMMa ABYX HCOTPMIATENLHLIX BEHUYAH MOXET PABHATLCA HYRIO
TONLKO B TOM C/IY9ae, KOFIA KAXIAY M3 HHX paBHa Hymo, T. e. (x=1)? u
(y+3)*=0. Kranpar ecnHuuHn PABHAETCH HYMO, EC/IH CAMA BEMYHHA
paeHa uymwo. [omywaem ypaprenue x — 1 = 0 1 y + 3 = 0, Pemacm v np-
Helinuie ypasHEHMN ¢ onHOH nepemennoii, Haxopum x = 1 w y = 3. Hrak,
peicHneM DAHHOTO YPABHCHHA RBISETCA TOMKLKO napa uncen (1; -3). Hzo-
Gpasim Touky A ¢ TAKHMH KOOPAMHATAMH H8 TAOCKOCTH H NOAYYHM I)paduK
BAHHOTO ypaBHEHUN. B aTom cayyae rpaduix npencrapnet cobol eauucT-
BEHHYIO TONKY KOOPARHATHOH NACCKOCTH.

2 -l

f

2]

e

»ch

(o

Pue, 2.29

2

PaccMoTpuM ypashenne xy + x — y — 1 = 0, Crpynnnpyem wneHsl H
PA3ACKHM £70 NCBYI0 YacTh HA MHOEMICNH: (X + X) — (v + 1) = 0 wnu
xy+1)—(+1)=0unu (y + 1){x — 1) = 0. Tak xax npouseeaeHHe ABYX
MHOXHTENEH PaBHO HYIIO, TO OOHI H3 TAKHX MHOXCHTENCH paBecH HYMO, T. €.
y+1=0(orxynay=—I) aa x - 1 = 0 (roraa x = 1). Mocrposm npsmse
¥ =—1 (ropasonTanbHas npamaq) M x = | (BEpTHKANbHAS NPAMAT) HA KOOP-
AHHATHOH NIOCKOCTH,

Touisi, pacnoMOKEHHBLIE HA STHX NPAMBIX, ABAAIOTCA PEICHAEM Ypashe-
Hud, [103TOMY NOCTPOCHHBIC MPAMBIE — TPADHK JAHHOFO YPABHEHNS,
v
1+

&

-1 0 ]r

Puc, 2.30
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Ilpumep 3
PaccmoTpum ypasnenne xy(y —x°)=0. Ilpomeeachne Tpex MurOXHTe-
neii paBno Hymo, ecan XoTa GH OAMH M3 HEX PaBeH HYMO, T. €. X = 0 nan
y = 0 uan y — x = 0 (roraa y = x). [loctpoum npameie ¢ ypasueHuneM x = 0
(och opanmat) B ypasucHueum y = () (oce abcuncc). Tatoxe nocTpoum rpadHk
keanparuisoli GynkunH y=x° (napaGony). Taxum obpazoM, rpadmk Ran-
HOTO YPABHEHHA — OCH KOOPAHHAT K napabona,

Hpunep 4
PaccmorpuM ypastienne (x—2y) = x* —4xy+4y*. Yuntubas Gopmyny
KBAOPATA PA3HOCTH, AOAYHAEM, YTO IEBAN U&CTL YPABIIEHHA paBHA Npasoii
Np# BCEX IHAYCHHRX NEPEMERHBIX X H ).
Toraa mobas napa uuHeen (x; y) TBAAETCH PeiIeHNeM JAHHOTO YpaBHeHHA.

flooTomy rpaduxkoM HaHHOTO YpaBHEHMHA ABIACTCH KOODOMHATHAX IIOC-
KOCTh.

-1

Puc. 2.32

Hpumep §
Paccmorpum ypastente (3x+2y-5)° +[2x—y+1|+3=0. Jiepax wacte
ypasHeHnd npeagraenser coboll cymMy ABYX HEOTPHUATENLHBIX BENHWHH
(3x+2y—5)3 H |2x-y+l| » M nonoxuTensHoro uucaa 3. [Nostomy Taxas

CYMMa He MeHbille Yicna 3 H PaBHRTLCA HYMO He mMoxeT. CnemoBaTensHo,
JaHHOE YPABHCHHC PELICHHI HE MMCST H €10 IPa(HK HE CYMSCTBYCT.

IV. 3apanne Ba ypoke n aoMa
1. Tloerpoiire rpaduk HENMHESHHOTO YPABHEHHA ¢ ABYMA NEPEeMEHHBIMHI:
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a) Px-1j+|p+2J+1=0, 6) |5x~3+[3y+2x-1|+4=0;
opx-dsb-l=t Dlsdedy-d=o

n) |x=1+2y+x~3=0; o) px-y+1|+|y+2|=0;

x) I.t’-l|+|y—21=0; 3) 2|x+3|+3|y’-4|=0;

W) b2 -1+ -4 =0; K $|x* -9 +2]y*-1|=o0.
(Omeemni: 8, 6) rpaduxa wer; B) Touka A (2 1); r) Touxa A (-3; 2); )
Touka A (13 1); €) Touxa A (—1; -2); x) Touxu A (I; 2) 1 § (—1; 2); 3) Touxn
A (-3 -2)n B (3; 2); v) Toukn A (-1; -2), B (-1; 2), C(1; -2), D (1; 2}
k) Toukn A (-3;-1), B(-3;1),C(3;-1), D(3; 1))

2. MocTpodite rpaduk HENHHCHHOTO YPABHEHNSA ¢ ABYMA TICPCMCHHEIMH:

a) (x=2Ky+3)=0, 6) (2x=3)3y+3)=0;
8} (x—-1{y+2x-3)=0; ) (2x+y-D3By—-x+2)=0;
R) 3xy+6x—y-2=0; €) 2xy+x-6y-3=0;
x) ¥y -x*=0; - 3) 4y’ -9x" =0;
B ¥y -x'=0; K) y* +x*=0.
(Omaemu: a) npameie x = 2 u y = -3; 6) npamsie x=-;- H y=—-§-;

gynpaMpie x =1 B y=-2x+3;r)npaueie x=-2x+1 u y=%x—§;,q)npu-

1 1
MHE ¥=2 # y=-2;€) NpAMHC X=3 K y==c; K) OPAMHE y=-x K

y=x:3)npamMpme y=-15x u x=1,5x ; u) napabonu y=.z:’l B y=-x2;x)

Touka A (0; 0).)
3. Nocrpoiire rpathik HeMHHEHHONO YPABHCHHA ¢ ABYMN RCPCMCHHEEMH:
2) y—i=0 6) y+{ =1 2) - |o=0;

Dblvb=3  wW-bl=z  obil=z
Waeld=6  dlsi=6  wld-2hf=3
Odd-pl=3  wbl-2k=x w0 2hi-ld=3

V. HoaBenieHHE HTOMOB YPOKa
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Ypoxn 114-115. Cucremnl unelinnx ypasnennii
C ABYMA NepeMeHHbIMH

Heas: 03HAKOMHTD ¢ NOHITHEM O CHCTEME JIMHCHHBIX ypaBHeHHH ¢ apymA
NEPeMEHHRIMH, €0 pelenuK H TpadudeckoM cnocole pettieHs TAKHX CCTeM.

Xoz ypoxa
L Coofimenne TeME B IEJIR YPOKA

I, Hiyuenne HOBOIG MATEPHANA

Mpunep 1

B npyx ceabMHX Knaccax ydutcs 57 mxonsHHkos, B 7 «a» xnacce Ha 5
WKONLHAKDS Gonbae, uem B 7 «0» knacce. CRONLKO yuaHiHXCS B KaOXAOM
Knacce?

INycte 8 7 «a» xnacce x yaampxcs, B 7 «O» wnacee — y yuanmxces. [fo ye-
NIOBHIO 38JAYH B ABYX Knaccax 57 IMKOABHMKOB, T. ¢. X+ y = 57. B 7 «a»
Kacee Ba 5 yyammnxcs Gonmbie, T. e. x —y = 5. [lo ycnoBnam 2anauu cocta-
BHAM ABa AHHelnLIX YPaBHEHHA ¢ APYMA MEPCMEHHRIME (WIH HEM3IBCCTHR-
MH) x + y =57 n x - y=-5. Yrobu oTBETMTS Ha BODPOC 34834H, HAO KalTn
TAKHE 3HAYEHHS NMepeMEeHHKIX X U y, NPH KOTOPEIX KAAOe U3 ypanheHwi
Gyner scpHEIN PaBeHCTBOM, T. €. HAUO HaliTa ofilice pemenwne ITHX ypasue-
Huli. B TakHX Cny4asx roBOPAT, MTO HAMO DEMIHTL CHCTEMY

CucreMy ypapHCHHH NPHHATO 3ANHCKIBATL ¢ NOMOMEIO (bmypnoﬁ cxob-

x+y=57,
k. [Monyuennyro cucreMy ypasneusnii MOXHO 38IHCATS B BRAE! {x y=5

MNapa qncen x = 31 0 y = 26 yAORNETBOPRET KAKAOMY YPaBHEHMIO, TAK
KAK NPH HX TOACTAHOBKE B YPARHCHHA NONYYAtM BEPHLIC YHCIIOBLIE PaneH-

 {31426=%7,

31-26=<35.

T03ToMY TaKy:o REpY YHCEN HASHIBAIOT PELICHHEM CHCTCMb YPaBHCHHIL.

PewnenneM cRCTEMBLE ypanuennil ¢ ABYME BEPEMOHHELIME HATLIBACTCR
NAPA MATCHNNH HEPCMCHHLIX, NPH KOTOPHLIXZ KAXKASe YPABHCHNC CRCTE-
MLl ofipamaerca B BepHOe panencTBs. Pemmms cucremy ypasuennil —
3HAYHT HAHTH Bee ee PeIneHEA Wil AOKAIATE, ITO pelcHuH HeT.

B npumepe | Guino yxasano pemeHne CHCTEMM {OHO ARISETCA CAHHCT-
BentbiM). CHcTema ypaBieHHil Moxer U He HMETE peuienyit

fprmep 2
P HM CHCTEMY JTHHEHHBIX HeHuii: x-2y=5,
ACCMOTP y ypanl *{2xsay=s.

BTopoe yPABHEHHS CHCTEMbI 3aMCHAM PABHOCHABHLIM. JIng 31010 BCS €10
WieHw pa3neNHM Ha uHeno (—2) u nonyunm x — 2y = —4. Toraa cucreMa
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ypaBHesHi HMECT BU: ¥=2y=3,
et x=2y==q,
3 nepeoro ypaBHCHAN CNEXYET, 9TO BERHYHNA X — 2y pasua 5. H3 sropo-
o YpaBHeHHa T K€ peAuuHHA X — 2y pasha (—4). OueBHgHO, 910 npu mobRx
IHAYCHHAX X H P BENHYHHA X — 2 HC MOXET PABHATLCH REYM PasiiH4HbIM
yncnam 5 u —4. TloatoMy AAHHAA CHCTEMA YPABHEHHIT peteHHi HE HMeeT.
Jina pemenRs cHCTeM YpPaBHCHHH MOXKHO HCHOALIOPATL TpadukH
aTHX ypaBreHnii (rpaduuecknii cnocob pewenns). Hocrommerso TaKoro
c110c0o5a PEHICHHA — €70 HANIRANOCTS, BENOCTATOK — NPHIKeHEDBIE IHA-
YElHR PeleHHS.
Hpumep 3
2x+y=4,
Pemnm cuCTENY YPaBERCHHII:
{x-2y=—3.
IoeTponm rpaduen ypapnenuii cucreMil. Jing 310r0 M3 KOKAOTNO Ypas-
HENHA BLIpasHM nepemenyto y. TIps 3ToM xawioe ypaBHEHHE CHCTEMbI 3a-
¥y =4-2xs
MenseTcs paBHOCHNALHLIM. TTonydaeM ciicremy ypanHeHmii: { 1 +3
y==x+=
2 2

Puc. 2.33

I'paduikoM nepeoro ypaBHeHNS ABNAETCA TpAMAR 1, 1. €. XoopAWHaTHI
BCceX Touek HToif NpAMol YROBAETEODRIOT TAKOMY ypasHenwwo. I'paduwom
BTOPOTO YPABHEHHA ABNAETCA MpAMan 2. TOuKa nepecedeHnn A 3THX NpiMbpIX
pacnoniokeHa H na neppoit 1 Ha propoli NpsaMbIX. TToSTOMY KOOPAHHATH ITOH
TOUKH YAOBNETBOPAKT KAKIOMY YPABHCHHIO CHCTEMM, T, & ABAAIOTCS petic-
HieM cHeTeMbl ypaBHeHul, Onpeaensem KOOPAMHETE! TOMKH A H HaxXOOHUM
x = 1 ny=2 (Boolne rosops, ONPeaenHTs TOUNKH MOKHO NHUL NpHGan-

2-142=4,

1-2-2=-3,
ybexaacmen, o x = | uy =2 —~ pemrcane 310l chereMu. B npumepe 3 cne-
TeMA HMEET eIRHCTBERHOE PetlieHHe.

OGcyamm BONPOC 0 KOMHYECTBS pemctinii CHCTEME ABYX AHHERHLN ypas-
ax+by=c,
ax+by=c,

wenno). [Noncranopxoll anavennti x M y B FAUHYI0

Heunii ¢ ABYMA nepesesdiMy. Ofnaii sax Taxoll cHeTeMM {
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IAC X M ¥ — HEH3BECTHRIC 4y, 4, , B, By, ¢, €; — HCKOTOpBIC YHCha. Lc-
JIW W3 KBKAOT0 YPABHEHHA BRIPASHTL NCPEMCHHYIC ¥, TO chHcTeMy (1) moxno
=kx+d,
3aNHCATh B BHAC: {y ! ! (2).
rae k, k,, dy, d, —nexorophie yucna. B saswcumocTn o pacnonose-

HHA IPAMBIX, COOTRETCTBYIOWMX KOKIOMY YPABHCHHIO CHCTEMEL, BOSMONKHB
TPH BAPHAHTA NPH PELIEHHN CHCTEMBI.

1. Ecan ﬂ#% (unu % # £, ), TO NPAMLIC MEPECEKAINICR H CUCTEMA

HMECT CAHNCTREHIIOE PollleHHe.

Iipumep 4
Bepsiemcn €ue pas x npHMepy 3. B 3ToM IpAMEepe paccMAaTpHBaNach CHe-
{2x+ y=4,
TEMA
x—2y=-3.
Jas Tagol cucremm @, =2,h =1,a4,=1,5,=-2. Tlpopcpum ycnosue
%#-‘-"- H [ONYMHM %:Lz lMocne npeolpasoBanHii clucTeMa MMeNa BHA:
y==-2x+4,
1 .3
==X+,
2 2
Jlna Takofi cHeTeMEl k=-2 W &, =— Jlml TAKOH CHCTEME: YIIOBLIE KO-

adwpriterme npaMbix paznauns k, ¢k1 . Buago, 4yro mng paccMarpHeacMoi

CUCTEMBE YCNOBHE CAWHCTBCHHOCTH peilleHia OhUI0 Buinosielo.
PasymeeTest, CHCTEMA HMENa SANLICTRENII0R peilelte.

2. lican 2L 2h 24 (v &, =k, 4 d,=d,), o npamuic napannens-
az bz <
HLI 4 CRCTCMA HE BMEeT pelensii.
Hpumep 5
Bepuemca x npumepy 2, PaccMarpuBanacs cHeTeMa *¥-2y=5,
p pHMCpY 2. TP 2x+4y=8.
JiR Taxoi cucrembl 4, =1, a,=-2, §=-2, b =4, =5, ¢, =8.

NpoeepnM ycaobue ﬂzﬂﬁﬁ H NOAYIHM l=—2¢§ Hs xaxkaoro
a b o -2 4 8
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YPUBHEHHA RWDIIHM TICPCMEHHYI0 ¥y H 3JandileM CHCTEMY B BHAC:

1.3
=Ty

I
=—x+4.
¥=2

Jna 310l CHCTEME k,=%, k,=%, d,=—-;-, d, =4, [looromy ycnosua

k =k, u d, #d, sunonsesn. BHARO, YTO A8 PACCMATPHBACMOR CHCTCMLY
yeuommwcnuupemmuﬁﬁummonueao IMosroMy Takas CHCTEMA
pElleHH He HMeeT.

B orcyrersuu pemenwii aerko yGeurnes, ¢CH NOCTPORTL rpaduk nep-

BOr0 YpasMeHnd y=%x--52- (npamaa 1) ¥ BTOPOTO ypaBHEHHA y=%x+4

(npaman 2), suauo, Y10 npamue 1 u 2 napawensinl. Toras > npanne se
MMEKT OGIIMX TOMCK, T. € HET TaKoH TOUKH, KOOPARHATH KOTOpOii OsuM On

PEllICHHEM H REpBOro H BTOporo ypasHexuil, [Tosmomy AaHMAY CHCTeMa pe-
WEHHH HE HMEST.

Puc, 2.34,

Ecne cucTeMa ypasHeHuit Be mMeeT peimenEil, TO OHA NAILIBRACTCH He-
COBMECTHOH,

3. Ecnn ﬁ=%=£‘- (wm k, =k, ¥ dy =d, ), T0 npaMLIe COBNARAKT H

0 ]
CHCTEMA HMCET GECKONCING MUOTO peimemni.
Hpusep 6
x=2y=5.

I)

ACCMOTPHM CHCTEMY {—2x+4y.

JIinz Takoil cucremnl a, =1, &y =-2, =-2, b=4, ¢, =5, ¢;=-10.
Mposepum ycnosne 9‘—-=2|--ﬁ— H TIONYUNM —L=——2=i . Bropoe ypas-

aQ b o -2 4

HEHHE PAIAENHM Ha YHCIO (—2) ¥ 93 KDKROTO YPABHCHHA BHPasHM NEPEMeH-
HY10 ¥,
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1 5
y=-2'-t_5$
3anuuIeM CHCTEMY B BIAIC: | s
=—x—=,
Y=2772
! 1 5 5
. k. = =—,d =——,d E——
Jns oroii cucremer £, 5 & 5 h=5 4=

Oucsuano, yto pasenictsa & =X, u d, =d, punoanexsl. Tak kak ycno-

BiA GCCKOHCHHONO MHOMECTBA peleHH BHINOAHEHH, TO CHCTCMa HMEeT
BeckoHewnoe MHOweeTeo peilennii. Ecau noctpouts rpadiku ypasiennii
x -2y =5 u-2x + 4y = -10, 10 ouy cosnagawT. /liobasx TOUKa, PACONOKEH-
Had Ha 10CTPoeHHOH (IPAMOIL, HMEET XOODIHRATH, KOTOPHWE ARASIOTCA PCIlc-
HHEM AaInoH cHeTeMsl. OUeBHANO, YTO TakHX pewetuii Gecxoneulio MHOMO.
QUHaKe HE BCS MAPB! YHCEA X H ¥ ABAACTOA PCHICHHAMH DTOH CHOTEMBI.

Peutexnami SYAyT Takue DAPLI YHCET X H Y, AN KOTOPHIX y=%x—%.
5
2‘-
12345
—t—
j ' = :x
-1
-2+
51
Puc. 2.35

Eciin cHeTema umeet Geckonenng Muoroe pemennii, To 0Ha Ha3LIBACTCR
HeoUpeeICHHOH.
Hpumep 7
) . [(2a-1)x+3y=7a+1,
Mpu kakux 3Ha9CHUAX @ CHCTCMA YPaBHCHMI
(a+2)x+2y=5a-3.

HMEET EAMHCTBEHIOE peLieHue?

2qa-1 3
#==,
at+2 2

Henanssyem ceoiictso nponopum: 2(2a2-1)=3{a+2) n 4da—2+3a+6,

3anuwem YCNOBHE €OHNCTBCHHOCTH PELICHNA

otkyna a#8 . Hrak, npn peex sHauelinix 4, KpoMe a = 8, AaHHaA cHcTema

HMEET SHHCTEBEHHOE PelUCHHE.
fpumep 8
(2a-Dx+3y=Ta+1,
TpH KaKkoM THAMECHHN @ CHCTEMA YPARHCHHH
(a+2)x+2y=>5a-3.

COBMECTHAT
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2a-l=§$7a+1
at2 S5 5a-3
2a-1_3 o CBOHCTRY MPONOpPUHK
a+2 2
nonysaem: 5(22-1)=3(a+2) wm 10a-5=6a+3, v 4a=8, orxyna
3, Ta+l
a=2. Tenepb npoBcpiM HEPABEHCTBO ;ae_sa 3
3 _ 72+1 3 _15
=2 T = —— .1
qenHd a HMEEM 5%323 HAK 5% (Bepioe nepanencTno). Mrai,
ApH & = 2 AAHHAN CHCTEMA HECOBMECTHA,

IHlpumep 9

3anuuieM YCROBHC HECOBMECTHMOCTH CHCTEMEI:

CHauana paccMOTPHM PaBeHCTBO

. [Ipn noacTanobke 3na-

(2a—1)x+3y=7a+1,
[Tpit KAKOM 3HAYCHHH g CHCTEMA YpaBrennii He
(a+1)x+6y=11a+5.

onpeneneHHa?
YER@QKHTE pelleHHs CHCTEMA,

2a-1_3_ Ta+l
a+l 6 1la+5
2a-1_3 2a-1

atl 6 i a+l
nponopukH nonysgem: 2(2a-1)=a+1 wm 4a-2=a+l, am 3a=3,

orcysa a=1,

SanumeM YCIOEWE HCONPERECHHOCTH CHCTEMbI

Cuauana paccMOTPHM PABEHCTBO =%. ITo ceolictey

3 7-141
[px noacTaHOBKE 3HATEHHA ¢ = | HMeEM —=

6 11-1+5
Hoe paBeHcTBo). Hrak, npd @ = 1 A3HHAY CHCTEMA HEONpeleneHHa.

TMoxcrapuM 3uavenve a = 1 B ABHHYIO CHCTEMY H TIONYSHM: {x+3y=8.

2 2

2x+6y=16.

+ =
lMoaenum ETOpOC YpaBHeRHe Ha uucno 2. HmeeM cuctemy {:4_:‘;:_:’
Pewennem Takoi crcremul Gyaer molfas napa upcet X H ¥, B KoTopo#
x =8 -3y, a y— RPOH2BONLHOE THCIOD.

111 3asanme Ba ypoxe
Ne 1121; 1122 (a); 1123 (a); 1124 (6, r); 1125 (a); 1126 (6, B, €); 1128 (a).

IV. KouTpoannui¢ BORPOCHE
- U0 HESHIBASTCA PELUCHHEM CHCTEMb YPABHEHHE ¢ KBy Ma nepeMeHHbIME?
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- YT0 3HAYHT PEIMTD CHOTEMY YPABHCHHIH?

~ Cxonbxo peaseHnii MORST HMETL cricTeMs TuHelinnx ypasueuii ¢ agyua
nNEpeMEHHBIMH Y

~ Hanmmure obumii BuI cHCTEME! TUHCHHLX ypassednii ¢ ABYMS nepe-
MEHHBIMH, .

- 3anMKTe YCIORAC SAMHCTBEHHOCTH PLIICHHA CHCTEMML.

- HanWm#Te ycnobHe HECOBMECTHOCTH CHCTEMBI JIHHEHHLIX YPABHEHME.

— 3anHIIKTE YCNROBHE HEOMPEASNEHHOCTH CHCTCME YPORHCHEH,

V. 3apanue Ha aom
Nel120; 1122 (6); 1123 (6); 1124 (6, r); 1125 (a); 1126 (6, », €); 1128 (a).

V1. Teopueckne 3a aHHA
1. Npy xaxoM 3xaveHRH NapaMeTpa g CHCTeMA YpaBueHuH UMeeT AaHioe
pelueHHeE:

S N
6 ;::_75"]’: ST aen
S
L
s
TR

(Omeemoi:a)a=2,6)a—nwboe,p)a=-3, Na=1,a=-2,e)a=2.)
2. [IpH KAKHX 3HAMSHHAX & CHCTEMA HMEET SLHHCTBCHHOE PEIICHHE:

S3ax+2y=a+3, Sax+3y=2a-1,
){6x+4y=2a+l; %) {3x+2y=a+l;
) {ax+2y=3a+5, 9 {3x+ay=2a+3,

2x+ay=a-3 dax+3y=a-4.

(Omeemvi: a) a+1;6) a#%;a) a#ﬂ;y) a#+l5.)

3. [pn XaxkoM 3HAYEHHH NAPAMETPA 4 CHCTEMa YPABHCHHI HeCOBMeCTHa:
2) 2ax+3y=a+l, 6) 5x-3ay=3a+l,
ox+y=2a-1; 10x+6a=5a+7,
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9 {(a-l)x+(2a-1)y=7a—1, N {(Sa-l)x+2y=4a+L
2x+5y=3a+2; ax+ y=3a

(Omeemm: 2)a=9;,6)a=-1;8)a=3;r1a=1)

4, Mpu KAKOM 3HAYCHMH @ CHCTCMA YPABHCHNI HeOMpeaeaeH A

) Sax—2y=a-2, (a-Dx+3y=a+2,
Ixty=-—a; ax+4y=2a,

B){ax+2y=5a, (a-Dx+y=2a-3,
2x+ay=a+8; 3x+(a+l)y=a-5.

" (Omgemu:a)a=-2,06)a=4,8ya=2,rra=-2)
VIL oaneacHne HTOTOR YPoKa

§ 16. Pelwexne cUCTEM NMUHEHHLIX YPAaBHEHUH

¥pok 116. Cnocol NoACTAHOBKH

Leas: ponoipsosanse cHOCOta NOICTAHOBKK M PCIICHHA CHCTEM K-
HeliHLIX ypabtiennit,

Xon ypoxa
1. Coolmenne TeME F REAE YPORS

I1. MoBTOpenye ¥ 3aKpeniente ilpoineunom MATEPRANA

1. OrBerni Ha BOAPOCH N0 KOMAWHEMY 3aaHm0 (pasbop HepemeHHRX
3an8Y).

2. Koittpoas ycpocHYa mMaTepuana (nHckMenusli onpoc),

Bapnaar 1
1} Yro nasmBaercs peileHHeM CHCTEMH ypabmenuli ¢ ABYMN mepemcH-
HEIMH? B
2) 3anHIIATe YCROBAE eAMHCTEEHHOCTH PEICHAN CHCTEME YpaBHEeHHH,
x+2y=
3) 'padwiveckn peniyTe CRCTeMY YpasHenuii: {y—x{-]s’

4) [Ipn HAYCHUAX @ cHCTeMA ypaBhedutl 3x+3y=a+2, H
bat+ay=2a

BMeCTHE?

Bapunaar 2
1) Yro sHaumT pewnTs cHoTEMY Ypashenii?
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2) HanHutinTe YCNOBHE HECOBMECTHOCTH CHCTEM ypanHeHHI.
3) I'pacmuecku pewnsite cHCTEMY YpaBHeHui: {§;+ i j;’

2y=
4) MNpu KaKKX SHAYEHHAX G CHCTEMa YpaBHERHIT {:':4-:=::3»
€11, tHCTBCHHOC pelicHHE?

{H. Hayuenne HOBOTO MATEPHATA
Cucremst ypantenrfi ¢ naymMs nepeMeHHEIMH, XOTOPHIC HMEIT ORHH B
Te Xt peilicHHA HAH He RMET pememlﬁ, HE3LBANTCH DPARNOCHILHLIMN.

Mpumep 1
2x+3y=1, 3x-2y=4,
2) Jieo cuctesss ypanicrl {4x+5y=13 ¥ {7x—9y=5 pasHockne-

HBl, TAK KAK HMEIOT OJHO H TO Xe pemene (2; 1),
3x-2y=5, 2x+5y=6,
G) Jipe cuctems! ypaBneHmli {—6x+4y=7 o {—M—10y=8
CHABHB, THK KAK KRKAAA H3 HAX HC HMCCT pemeHni.
MMpu peiieHHn cHCTeML! YpaBHetii ¢ moMomLI0 mpeofpasonanuii ee
samennsor Gosee npocrolt pasHocwiseeli cacremoll. OaHUM M3 pacnpo-
CTpaHeHHBX cnocoboB peidedia cHcTeM ypaBHeHmi srnserca cmocel mon-

cranonxu, PaccMOTpHM €ro Ha npuMepe,

Hpumep 2
2 +y=4,
PeunnM cucreMy ypannenuii: _ )
Ix-2y=-1
H3 nepporo ypaBHeHHS BHPESHM MEPEMEHHYIO ¥ Wepes X K NONAYYHM
¥ =4 — 2x (3aMCTHM, YTO ITO YPABHEHHE PABHOCHABLEO HeXoAHOMY). [ToacTa-
BHM JTO BHIPAXEHHE BO ETOPOC YPABHEHME BMECTO NICPEMCHHON ¥ M TIONyuHM

. y=4-2x,
" |3x-2(4-2x)=~1. @

MOXKHO MOKA3aTH, 110 CHETEME (1) H (2) pABHOCHNIBHEL

B cuctreme (2) BTOpoe YpaBHEHHE COACPAHT TONBKC OAHY NEPEMEHHYIO X.
Pewnm 310 nuRelinoe ypaeHeHne. [lonyusem: 3x — 8+ dx=—1 unn lx=7,
orkyaax = 1. [Toacrapum 3Hag9eHne x = 1 B neppoe YpaBHEHAE CACTEME {2) 1
naiinem y =4 — 2 - | =2, Mapa wncen (1; 2) — pemienne cucremul (2), a aua.
uuT, H Aannoil cucremu (1).

B pasHocumesocTH cucTeM (1) u (2) nerro yGenutacs. Pemenue x = 1,
¥ = 2 SBNACTCA ¢OHHCTBCHHEIM petlictiieM CHCTeMH (2). B cactreme (1) xo-

i

3
ShOHIMCHTI NPH HEHIBECTHRIX YAORNETEOPAIOT YCIOBHIO 3¢5
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TI03TOMY TAKAR CHCTEMA HMEET CIMHCTBEHHOE PSIICHHAE,

TNoacrakoskoil snavenuii x = 1, y = 2 B 71y cucreMy yGexnpeMcd, 4To
TAKAA HAPA YHCEN ¥ eCTh peineHHe cHereMsl (1).

Taxae MOKHO YOeaUTHCE B PABHOCHABHOCTH cHeTeM (1) 1 (2), ncnonbsys
rpapuucckiii cnocol. A 1010 RYKHO NOKS3ATS, YT0 rpadHKH ypanHeHHR
cucremst (1) nepecexarTcs B TOH X¢ TOYKE, YTO H rpadHKH ypapHeHuit chHe-
TeMil (2). Cravana nocTpouM FpadHK NEpeOre YpaBHeHHE cucTeMH (1) —
npamyio 1, sarem rpadHk BTOpOro ypapuenns — apaMyso 2. OHH nepecexa-
KTCR B TOUKE A,

IpadukoM nepsBoro ypasHeuns cHerembl (2) ssnaercs npaman 1. Fpaduk
BTOPOro YpaBHeuus — BepTHKANbHAA mpaMas x = | (npamax 3). Buapo, 1o
3TH TpauKH TAIOKS NEPecEKAIOTes B Touke A, Tlasvomy chicremut (1) u (2)

PABHOCHALKBI.

TN

Cucrema nHHOHHBIX YpaRHCHHE ¢ KBYMA nepeMcHiniMM Obiita pellleHs
METOAOM MOACTAHOBKN. 3aMETHM, MTO TAKHM cHOCODOM peIIaoTCa ¥ CHe-
TeMB HeNHHCHHMX ypapHeHHiL,

TipK pelleHUn CHCTEM STHM METOIOM:

1) BRIpMAAIOT U3 OHOTO YPABHEHHA CHCTEMb! OfHY NEPEMCHHYIO Yepes
Apyryo;

2) noACTABNAIOT NONYYEHHOS BMPKCHHE BMECTO Bepementoli B Apyroe
YPABHCHNE;

3) petuarxT NONYyeHHOE ypabHeHHe ¢ oaHoil nepemeHnoil;

4) HAXOMAT COOTBETCTRYIOMICE JaUCHHE BTOpol nepemennol.

Ilpumep 3

3x+4y =35,
PettiiM cHeTeMY ypaBHeHHil:
{2x-5y=3.

BupasHM H3 NEPBOTO YPABHCHHR DEPEMCHHYIO ) uepes x. Mmeem:

TlopcraBHM BO BTOpOE YPABHCHHE BMECTO ) NIOAYMEHHOC BHIPAKCHNS
2_4—3':. IMonyuaem ypashesine ¢ ofnoli mepemcHHON: 2:-5-5_43"=3.
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YMHOXUM BCE WNEHL YpaBueHus Ha umcno 4. Hmeem: 8x-5(5-3x)=12

An| 8x-—25+l$x=l;,mw 23x=37,0tKyna xz%.

5-3x 37
MopcraBimM B ypapacHHE ¥ =—— BMECTO X UHCHO — W TOAYYNM:

2 23

5-3.37
y=_25_=[5_3.£):4=5-23-3-37:4315-111:4=_1_.
2 23 23 23 2

HTak, enuscTBen0e petienye 310l CHCTCMBL X = -;—;— "y =-215 .

3ameTnM, uTO HaliTi 3TO pelleHue rpajueckHM cnocoboM MOXHO NHIL
npHGNHKEHHO.

CnocoloM NOACTSHOBKH MOXCHO PEIIATL H CHCTeMLI YpaBmenuii, co-
epEaminx NApaMeTPLI.

Hpumep 4
Mprn xaoIX SRAYCHHEX BAPAMCTPA @ PEIIICHHCM CHCTEMM ypapHeHnii
2x-y=-3,
6 ?
{3x+2y=7a—l YAET HEOTPHUSTCEHAA IAPA HHCEN

M3 nepeoro ypaBHEHRE BHPAIHM TIEPEMEHHYIO ¥ = 2x + 3 W NOACTABHM
80 BTOpoe ypaenesHne. Momyuaen: 3x+2(2x+ ) =Ta— 1w x+ dx+ 6=
=T~ 1,001 Tx=T7a-17.

Paasenum BCC YaCTH pABCHCTBA HA HHCNC 7 H HAlifem x = g — 1. Henone-
3yA BHpaKeHde ¥ = 2x + 3, naxomuM = Ha— 1+ 3 =29 -2+3 =22+ 1.
Tpn xkEKAOM 3HAYECHHH NAPAMCTPA @ CHOTEMA YPABHCHHH HMCCT SANHCTBEH-
Hoe peticHHe x = g — 1 Uy = 2a + 1, Ilo ycnosH1o TakWe HHCNE AOMKHL OLTH
HEOTpHUATEALHEL HHCNo X = g — | HEOTPHUATENEHO BPH IHAYCHHAX @ He
mexbmnx yuena | (1. e. a1 ). Ipa arux g uncno y = 2a + 1 Gyaer nonoxH-
TeNbHMM.

IV, 3anauue ua ypoue
) 1132 (a); 1133 (g, 6); 1135 (a, 6); 1137; 1140 (a, 6); 1141 (6); 1142 (a);
1143 (a).

V. Kourposmmnnie BORpOCH
— Kaune cHeTemit ypaBaetHii HA3HBAIOTCA PABHOCHABHEIMH?

— Kak pemiuts cHcTeMy ypagienuit MCTOZ0M NOICTAHOBKH?

VL. 3anaewe Ha aom
Ne 1132 (6); 1133 (r, x); 1135 (B, r); 1138; 1140 (B, ); 1141 (2); 1142 (a);
1143 (6). .

VIL Tropueckue 3a5aunn
1. Pewnnire cucreMy ypaBReHuii:
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2x-y=1l, x+3y=4a+3,
{3x+2y=7a-2; ©) {3x—2y=a—5;
){Zx+y=4a—l, 5 {3x—4y=2a-‘?,
Sx-3y=19-ba, x+3y=5a+2.

(Omeemer: a)x=a,y=2a-1;8)x=a—1,y=a+ 1;8)x=2,y=2a-3;
Nx=2a-1,y=a+1) '
1. 1lpu xakoM IHaMeuun MapaNeTpa g pelenue (x,; ,) CHCTEMH ypap-

HeHHit yRoBIeTBOpRET YCNOBHIO?

a){z:?:::' Xty >10;
m{it;i’; PRER LR
e
r){jj;;:jj::' 265 %.

(Omeeme: 8) a > 2 {pemienne x, = 3a, y, = 2a); 6) a = -6 (pewmennc
X ™2a—-1, y, =a+1); B)npu Beex a (pemennc x, =a-1, y, =2a);
r) Her Takux g (pemienne x, =a— 1, y, = 2a).)

VIIIL. NogpeacHue HTOTOB YPOKA

¥Ypok 117. Cnocob cnomenns

Iexs: ocBOUTL e1lle OMHH cNOcoD pelreHNa cHeTeM ypasHeHHil — cnocob
CIIEKeHHA.
Xon ypoxa
L Coofinense Tembs M BeH ypoka
IL TosTopenne u 3AKPLIICHES NPOHACHHOIO MATEPHRANA
1. OreeTH Ha BOTIPOCH N0 AOMAMBEMY 384aHNI0 (pazGop Hepemennnx

3:Maa9).
2. KoHTpoar YCBOCHHA METEpHANa (caMocTosTensHasn pabora).

Bapuanr 1
CrocoGoM TOACTAHOBKH PEIATS CHCTEMY YpapHEHAI:
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) Ix+5p=11, 2 2x+Ty=%-5,
S5x—-2y=8 3x=-5y=2-2a.
Bapuanr 2
CnocoloM HOACTAROBKY PEIIHTE CHCTEMY YPaBHEHHI:
n 4x=3y=35, 2) 3x+2y=T7a+6,
Ix+4y =10, 4x-3y=8-2a.
II1, Hayaenue H0BOTO MATEPEAIA

PaccmoTpHM ewie ouH cnocol pelreHus CHCTEM JTHHEHNbIX YpaBHREeHHI —
cnocol coomenna. [lps TakoM criocobc pelICHAA ZAHHAS CHCTEMA Ypabe-
Hui 3aMemneTes pasuocuacnol cucremoi, B KoTepoil oARe HI YpARNe-
HRH CONEMNT TOALKO GARY NEPEMENHYIO,

Tipunep 1
 |3x42y=8,

Pemum cucreMy ypasHeHuii: {4x—2y=6 {1

3aMeTHM, T B YPARHCHHMAX CHCTEME K0ahdHIICHTE PR nepeMcHHOH
¥ ARNAIOTCE NPOTHEONONOMEHHEIMY YHCRAMH. COXHM NOWICHRO YPaBHEHNA
cocreMul: 3x + 2y + 4x + 2y = 8 + 6. Ioayyun minclinoe ypassenne ¢ oanodl
nepemesol x, a umenHo 7x = 14. 3ameHnM ofHO K3 ypasHeHuH cucrems! (1),
HANPHMEP, NEPBOE, NMONYICHHEIM YpaBHeHHeM Tx = 14,

HmeeM pasHOCHIIbHYIO CHCTeMY: Tx=14, )

4x-2y=6

Pempm cueresy (2). Ms nepeono ypasHeHNS HAXOAMM X = 2,

flofcTanuM 2T0 3HAYCHRE X BO ETOpOE ypaBuenne cucteMpl. Hmeem nn-
HCHHOE YPABHEHRE ¢ nepeMeHHol v: 4 - 2 — 2y = 6 A 8 — 2y = 6, nnu
=2y=-2, orxynay = |. [Tapa yucen (2; 1) — pememlecncmuu@),a.cnem-
BATS/LHO, H PABHOCHNLHOM cHoTeMut (1).

Noxamem, uro cucremst (1) 1 (2) paprocuasnnl. Jina cucremut (1) Bui-
NOAHACTCA YCIOBHE CANHCTBCHHOCTH PCIICHAN: %#%

Toncranoekoii naiinennoro pemenns cucreMs (2) x = 2, y = 1, yOewna-
eMcs, YT OHO ABNAETCH M pemelnem cHereMu (1). B paBHOCHIbHOCTH CHC-
Tem (1) 1 (2) moxno yOenureea n rpadumecks. Pemnm cuauana rpaduaeckn
cuereMy (1). [octpoum rpadux ypasuenda 3x -+ 2y = 8 (npaMas 1) u rpadux
ypaeHetina 4r — 2y = 6 (apaMan 2). Drd NpENBC TICPECERAIOTCA B TOUKe A,
Koopassars: arofi ToUkM SBAAIOTCE pelnenueM ciacreMul (1).
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A
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Puc. 237

Tencps, rpaduiccxn peisud crcremy (2). Fpaduxod ypaesesna 7x = 14
ABngeTcs npaman x = 2 -- npaman 3. I'pajkom BTOporo ypasHeHus 4y — 2y = ¢
ABNRCTCR NpAMasn 2. BHAHO, 4TO NPAMEC 2 H 3 IEPECEKAOTCA B TOH XS TOUKE
A, T. ¢. KOOPARHATE 3T0# TOYKH TRIoke By MyT peineunem cucremslt (2). Cne-
AOBATENLHO, CHCTEME (1) B (2) paBHOCHNLHEL

H3 pazofpanHoro nprMepa BROHO, 9TO RPN COKENNH YPasuennil cuc-
TeMEl ONYMHAGCL YPaBUeliMe THILLKD ¢ sAnoll nepemenoil. B wavecTne
STOPOTO YDABHCHRS CHCTeME MOXHO buiépare moloc W3 ypasuenmif
nanuodi cucrembl, B pesynbtare Takmx mpeoGpasosannii Geina monyueHa
CHETEMS, PABHOCEILNAR Rannol, B 3TOM COCTORT CYTE METOZA CROKCHHA,

HIpsmep 2

3x-5y=9,
Pem wit
HM CHCTEMY YPaBRCH {2x—7y=17

B oTnHune OT NpeAsAyUIEro NPHMEPE B 3TOM chyuae KOMMpHUNEHTH
NpH ¥ {2 TAKCKE W NPH X) BC ABNMOTCS NPOTHEONONOXAHHLIME YHETIAMA, TTo-
ITOMY CNONEHHE YpaBHeHHI He MOIBONMT MONYYHTL YpaBHEHHE ¢ OAHOMH
nepemendodi, CrcaopaTemHo, HeOOX0NHMO AOOHTLCS TOro, 4TOOM B ypae-
HeHAAX KoadbuumenT npH moboli nepeMeHnofi, HanpHMep, NpH ¥ CTanH
TIPOTHBONONCKEHHEIMH MIIC/IAMH,

KoshpuuseHTs npy y ABAKIOTCA NpocTHIMH HuHcnamu 5 1 7. Tlootomy
YMHOXHM BCS WieHb TIEDBOTO YDABHEHHA HA YHCIAO 7, BTOPOE YpaBHEHHE —
ua uneno (-5). Tpu 3170M ypapAcHRA OYAYT PABHOCHALHEIMH H CHCTEMA TAK-
e - 21x-35y =463,

PABHOCKALRA JAHHOR |,/ @ 35y =—8s.

B Takoil cucreme x0dphuilHeHTs! NPy ¥ — NPOTHBONOADKENHEIC YHCNA,
TloaToMy cnOXHM YPABHEMHA CHCTEMbI H NONYYHM JIHBCHHOS YPABHCHHE C
OfHO# nepeMennoif: 21x ~ 35y — 10x + 35y =63 - 85 wny 1ix=-22.

3anuiueM cHeTeMy, PaBHOCHABHYH naHHOH. B xauecrse nepsoro ypas-
HeHuA BuifepeM NOMy4eHHOE YPABHEHHE, B KAYECTES BTOPOTO YPABHEHUT —

HANPHMED, TIEPBOC YPEBHEHHE JaHHOH cncreMbl. HMeew: {;ix =5_22;
. y =Y.

cnocobOM CNOXEHHA.
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H3 ncpBoro ypapHeHHA HaliacM x = —1 H DOACTABAM 3TO 3HAMCHHE BO
sropoe ypasnense, |lomyywaem nuneiizoe ypasheune ¢ oxuoli nepemensoii:
3(-D-5 =9 -6—5y=9, -5y =9 + 6, unu -5y = 15, orxyna y=-3.
Htax, zanHas CHCTEMA YPARBHEHHE HMEET eZHHCTBCRROE pemicHus (—2; —3).

Hpunep 3
Ox+5y=17,
4x-3y=1ii.

Habanumcea Teneps oT nepemeniniolf x. Kosdhinpienrs npu x B ypashe-
HHAX — u4ClA 6 M 4 yXe HC ABIAIOTCE MPOCTHNH YHCIAMK (COCTABHBIC YHC-
na). Haiinem mx naumensimee obuiee wparHoe HOK (6; 4) = 12, Tak xak
12:6=2 1 12 ; 4 = 3, TO YMHOAHM BCE WICHL NEPBROTO YPABHEHHA 11 INCIO
2, pTOporo ypaBHCHHE — Ha wHeno (—3). MonyuacM PABHOCHABHYIO CHCTEMY

i 12x+10y =14,
YPADHEE 1125 +9y=33.

CnoxuM ypapHeHNS 3T70H CRCTEME B NONYYHM IiteliHOE YpaBHEHHE C
nepenenniol y; 12x + 10y — 12x + 9y =14 — 33 upn 19y =19,

3anuuweM pABHOCHIBHYIO CHCTEMY Yypaswenuii. B xauecrse nepporo
YpaBHEHHS BeOepeM NONyueHHOEe YPABHEHHE, B KAVECTBE BTOPOTD YpaBHe-
HHS — BTOPOC YPABREHHE NAHHOH CHCTEMEL.

. 19y =-19,

) {4x-3y=ll.

H3 ncpeore ypasHeHMs HaiiAeM ¥ = —]1 M ROACTABHM 3TO 3HAYCHHE BO
BTOpOE ypasHenne. [lomyqaesm IHMeHEOe ypaBHCHNE © ORHOM NEpeMcHHON:

4x — 3 - {~1) =11 wn 4x = §, oTxyza x = 2. Hrax, AAHHAY CHCTEMA YpaB-
HexHHl MMeeT equHcTBEHHOE pewenne (2; —1).

U3 paccMoTpeHHbIX NPHMEPOR CIICAYET, HTO NPH PeIeNMH CHCTEM JN-
HeliunX ypaEneHHI METOROM CAOREHNN:

1) yMHOMAIOT YpasHEHHS CHCTEMEL, MOAGHpAN MHOKHTENH Tak, FTo0H
KO3(DHIMERATH Mpu  OMMON M3 MEPEMEHHLX CTANH TIPOTHBORONCAHGIMH
YHCRAMH,

2) cxaaaMBAIOT NIOAICHHD JCRLIC ¥ IPABKIC YACTH ypasHeHnil cHCTEMET,

3) penrator nomyuentoe ypasHetne ¢ oanoli nepemennoii;

4) HaxopaT COOTBETCTRYIOILEC 3Kavende sropoli nepeMentoli.

OTMETHM, UTO ECIH B YPABHEHHAX CHCTEMBI KoadrpvuneHTH mpH oaHolt
W3 NEPEMEHHLIX ABASIOTCE GPOTHBONON(RHLIME THCIAMH, TO NPH peiTeHHH
NYHKT | NPONYCKAOT H HATHHAIOT CPA3Y © NYHKTA 2,

Cnocol cnoxesns MOKHO HCMONILIOBATL H MPH PEINEHHH CHCTCM YpaB-
HEHHI ¢ napaMeTpamy.

PewnM cucTeMy ypasHenHii: {

Tlpuseep 4

lyers (i ) - petsee 2x+3y=5a+4,
YT 103 Yo} — petiicific CHOTCMH 1 4x +5p=9a+ 6.
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Ilph karHX sHAYCHHAX 4 BOWURAR 2X, + ¥, 207

Cugvana pewiuM JAHHYIO CHCTEMY METOAOM clioxkesus. JIna aroro yw-
HOXKHM BCE WReHbl NEPBOTO YPABHEHHS HA YHCHO (—2) W NOMYuHM pABRO-
CHABVIO . [-4x-6y=-10a-8,

VIO CHOTEMY: 1 4x + Sy =9a +6.

CnokuM ypasHCHHA CHCTOMH nowneHHO. [lonyvaem nunelinoe ypasue-
HHE ¢ ofHoH nepeMennoli: —dx — 6y + 4x + Sy = -10g — 8 + 9a + 6 wm
y=-—a-~2,0TKypay=q+2.

ToacTasiM 370 3MaNEHHE ¥, HARPHMED, B NEPROC YPABHCHWS AAHHOH
cveremMn: 2x + J(a + 2) = Sa+ 4 umu 2x + 32+ 6 = Sa + 4, wm
2x=5a+4-3a—6,wn2x=2a-2, orxymax=a-1.

Hrvak, ajif GoKAOTO SHAYEHHS NIAPAMETPA & JAHHAA CHCTEMA YPABHEHHI
HMEET SAMHCTBRCHHOS PellicHNe X =a—1, yy=a+2.

Halinem Benuunny 2x, + ¥, =2{(a-1)+(a+2)=2a-2+a+2=3a.

o yenosuio »va BenHuMHA JOMKHA GEITE HeOTPHUATENLHOMN, T. ¢, 3a > 0,

OveBnaHO, YTO TaKOE HEPABEHCTBO BLINOAHACTCA TONLKO MPH neo'rpum-
TENLHLIX 3HAYEHHAX 4, T. &. npu @20,

1V, 3aaanue na ypoxe _
e 1147 (a); 11438 (a); 1149 (6); 1151 (a); 1152 (a); 1153; 1156; 1157 (a);
1158 (a); 1159(6); 1161 (a).

V. KORTPOALHEIC BOUPOCHE
— OcHOBHAA LIEAH PH POLICHHH CHCTEM YPABHEHHH METONOM CIOKEHHA.
— Kax pewnTi ciereMy ypasuenuit metonom cnomenua? OGLACHHTE Ha

MPHMCPE.

Vl.‘:mmuue HA AOM
Me 1147 (a); 1148 (6); 1149 (a); 1151 (6); 1152 (6); 1154; 1155; 1157 (6);
1158 (8); 1159 (a, 8); 1161 (6).

V1. Taopuecxne 3aasuus

Pewmre 3ananns 1 1 2 u3 TBOpuECKHX 3aaHKI NPeALIAYINErO YPOKS Me-
TOHOM COXKEHHS.

Ypor 118—119.‘Pemene 3818% ¢ DOMOIILIO CHCTEM YpaBHeHHil

Ifens: nenonb30BanMe cHCTEM NHECHNLIX ypasHeHRE ana peutcnnn Tex-
CTOBLIX 381a4.

Xon ypoka
L Coofinenue TeMul ¥ MEIH YPOKS
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I5. MosTOpenne H 3aKpenaenne NPOKIEHHOr0 MATCPHANA

1. Orserst HA BONPOCH DO AOMAIIHEMY 3anaHuio (pastop HepeleuHEX
30a4).

2_ Koutpons ycpoeHus MatTepaana (CAMOCTOSTSILRAN paboTa).

Bapuanr 1
CriocofoM cnomeHns pelvTe cHCTeMy THHEHHEIX ypaBlieHuis:
" 3x+S5y=11, 2 2x+7y=9 -5,
5x-2y=8; 3x-5y=2-2a.
Bapuawrr 2
CnocofoM CROEEHHS PEtINTE CUCTEMY JTHHEHHEIX YpaBieHRii:
1 4x—3y=>5, 2) 3x+2y=Ta+6,
Ixt+4y=10; 4x-3y=8-2a,

I1L Hiyuenne HOBOIO MATEDHATA

TIpn peueHnH TEKCTORHIX 3A1A% ¢ NOMOILLIO CHCTEM YpaBHeHMit:

1) 060311a4 10T HENIBECTHHE BenHIMHB Gyxpami,

2) ncnonk3ys YONOBYA 388398, AT 27X GYKB COCTABRACT CHCTEMY YpaB-
HeHnif;

3) pewaoT MONYYEHHYIC CHCTEMY YpaBHCHRIH;

4) 00LACHAIOT PEIYILTAT B COOTEETCTBHH C YCIIOBHEM 3348YH.

fpunep 1

B Tpex Terpagax n dernpex Gnoxnorax emecre 108 crpauun. B aByx
GnoxIloTaX CTONBKO Xe CTPAHHI, CXONLKO HX B Tpex Terpanax. Ckonmbko
CTPAHHU B KaxA0H TeTpany ¥ B Kaxaou SnoxnoTe?

Ilycme B kamaolt TeTpany x crpaHmil, B KRKZOM GNOKHOTE — ) CTPaHMIL
Torna B Tpex TeTpazax 3x cTpannu, a B YeTsipex Gnokrorax 4y crpanuu. Io
YCROBHIO 3AZAYH oftllec KOTHYECTBO CIPAHHLL B ITHX Terpansx i Gnoxuorax
pasto 108, Mosromy nenyuwacM nepeoe ypapaeHue: 3x + 4y = 108,

B apyx Gnoxxorax 2y crpanHu, B Tpex Terpaasx 3x crpanmu, Ilo ycno-
BHIO 3AAAYK ITH KOIHUCCTBA CTPAHNLL PaBHH, TOIAa MMEEM BTOPOC YpakHe-
HHe: 2y = 3x.

Hrak, nonyywiH CHCTeMY ABYX AMHEAHBIX YPABHEHRH ¢ NBYMA HEW3-

{3: +4y =108,
BECTHLIMM:
2y=3x. ]
PemnM ¢e, Hanpumep, meTonom rnopcrasoskd. H3 sropore ypasueHns

BLPAHM THPEMEHHYIO y=-i-x H MOACTaBHM B Aepboe ypabHenue. Mmeen:
3x+4=%x=108 unn 3x + 6x = 108, unu 9x = 108, otxyaa x = 12, [Toacra-

BHM 5T0 3HAYEHHE X BHPIKEHHE y=-"2ix o HARZEM y=%-12=18.
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BepiicMca K Hauany 3a0a84Kn H BCHOMHHM obosHaucHuA. Hrax, noayunns,
y10 B TeTpanH 12 crpanu, a B Groknorte 18 crpannn,
Hpumep 2
Moxkito 4 pasmeHaTh Kyniopy B 1000 pybaeit xyniopamn B 10 pyGanedi n
50 pyGncii, ecny AN pasMeHa MOXHO HCIIOIIL30BATE 26 Xymop?
IMpennonoxnm, wro IS pasMEHa MCTIOAL30BAN0CE X Kyniop B 10 pyGaeii u
¥ kymop 2 50 pyGneii. ITo ycnoBHio AnA pasMeHa MOXHC HCNIONL30BATE 26 Ky-
mop. [loovoMy nonyyaeM nepeoc ypasHenue x + y = 26. Yyrewm, uro x Kymop
no 10 pyGaeit crosr 10x pyGuneii, a y xymop no 50 pyGncit croar 50y pyOneii.
Torna ofinas croumocTs 3THX Kymiop 10x + 50y no ycnosHIo 3anaMH MOMKHA
coctasiare 1000 pybucH. Mmeenm etopoe ypasrenune: 10x + 50y = 1000,
Toayunnu cHcTeMY ABYX JKHEHHHX YDABHCHHM C ABYMS HEH3BCCTHBIMN:
x+y=26,
10x + 50y =1000.

Pewum 3Ty chicTeMy criocoboM ciomeHus. Jing 3Toro yMHOKHM Bee Mie-

Hb NEpBoro ypasueHun Ha yacno (—50) ¥ noaywiM paBnOCHILHYIO CHCTEMY:
=50x— 50y =1300,
10x + 50y =1000.

CnoxuM YpaBHEHHS CHCTEME H HOMYUHM JnHeiROe YpasRenne ¢ onHol
nepemennoii: =50x - 50y + 10x + 50y = =1300 + 1000 wau —40x = 300, or-
kyaa x = 7,5, HlofcTasuM 9To 3HAYCHHS B NCPBOC YPABHCHNE BAHHOH CHCTe-
Me: 7.5 + y=26 u nalinem y = 18,5,

Bepuemes x oboznavenuam B Havane saaati, Ilonywaem, uro and pasmMe-
HA HAAOD HCTIONB30RaTH 7,5 Kyniopwl B 10 pyGueli n 18,5 xymopu B 50 pyG-
neli. Tlo cMuiCny 3a83a4H YHCAA' X H ¥ MOTYT OMITH TONRKO BATYPANLHEIMH
yucnaMHi unn HyneM. [MosToMy pasmensTs Kyniopy B 1000 pyGneii 3anannuim
cnocoloM Henk3s,

IV. 3apaune Ba ypoxe
;e 1165; 1167; 1170; 1172; 1175; 1177; 1181; 1182; 1186,

V. Jomamuee 3aganue
M 1166; 1168; 1169; 1171; 1173; 1174; 1176; 1178; 1179; 1180; 1184;
1185.

VL. [lopneacusne uToron ypoxa

Ypox 120, Hexoropoie cHCTEMBE NEAHReHNBIX YpaBucHEl

Lleas: 3HAKOMCTBO ¢ MPOCTEHITKMHU CRCTCMAMY HENHHEHALIX ypaBHeHNi,
Xoa ypoxa

1. Coofimenne TeMul H HeTH YPOKA
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1L HorTOpenne 1 3AKPENACANE NPOHACHHOIC MATEPHAAR

1. OrBeTH Ha BOTIPOCH N0 NOMAWIKCMY 33AaHHIO (PE30OpP HEpEWICHHBIX
3a344).

2. KoHTpPOAb YCROCHHA MaTepHana (caMocToATE/IERRA paboTa),

Bapuaur 1

1) OcHoBatHe pABHOGEAPERHONO TPEYTONEHUKA HA 5 ¢M Sonsitie ero Go-
koBoH croponsl. Halite ocosanue 1 Gokopoe ocHOBAHRE N GOKORYIO CTOPO-
HY, SCJIH TIEPHMETD TPEYTOALHUKA paneH 71 on.

2) Bec 12 kupavuelt w 8 gocox pascH 92 kr. Bec 5 kupmieii Gomine e-
ca 2 aocok Ha | xr. Halapre sec oanoro xnpnkya 1 oakol Aocku.

Bapaant 2
1) OcRosauke papHoGeNpeRHOre TpeyroibHHKa He 6 cM Gonsue ero Go-
xobofi croponsl. Halitu ochopatne B Gokosoe ocroBaHuie H 60KoBY10 cTOpO-
HY, €C/H ICPHMETD TPEYTONLHHKA PaBeH 76 oM.
2) Bec 16 kupnueit 5 aocok pasen 94 xr. Bec 6 knpmiiueii Gonbie pe-
ca 3 aocox Ha 6 kr. Haiiaure sec 0AHOMO kupmHYa H oaHOK J0CKH,

1. H3ayuenne noBoro MaTepaana

INpa penicHAM CHCTEM HENHHCHHBX YPABHEHHIl HCTIONLIYIOTCA TE ®e
CNOCOGH, YTO H B GNY9Iae CHCTEM AVHEHHHX ypapHenwil: rpadrsecknil cno-
cob, cueecol noaeTaANOBKN ¥ ennocel caomennn.

Ipunep 1

Pewnm cucremy ypaBReHuit {xz -y=ll, rpadueckiM crocobom.
y—x=

M3 xaxaoro ypasHeHHN CHCTEMBbl BRIDASHM NCPEMERHYIO y uepes nepe-

MenHyo x. [Tonyqaem paBHOCHILHYIO CHETEMY YpaBHeHHiE: {y = :l’
y=x+l.

Moctpoum rpagmx dynxunn y =x° ~1 (mapaGona 1) u rpadmx dyrximm
y=x+1(npamas 2). Buano, 4T0 rpaiHEN nepecexaloTca B ABYX ToUKax A M
B. CncaoparcnsHo, JaHHAA cHcTema iMecT Asa pemenus. Tlo pucynxy Hai-
JeM KOOPOHRATH 3THX Touex A (~1; 0) u B (2; 3). loaTomy peweHnn JaHHOR
cacremn (—1; 0) 1 (2; 3).

11 AnreGpa, 7 x0.



322 foypowase papaltiomey x ywelmay 0.H. Masaphrsea u 0p.

Tparep 2
y+jx=4,

PeinM cHCTeMY yYparHeHuU METONOM NIOACTAHOBKH.
Iy+x2=12.

H3 nepaoro ypasHeHHS CHCTEME BHIPA3HM MEPEMEHHYIO ) depes mepe-
mednyio x. [Monyunm suipaxenve y=4—-|x| H MOACTABHM Ero BO BTOpPOS
ypaBHeune. Hwmeem HemuHeilHoe ypapMeHHe ¢ OXHOH  HempecTHOI:
3(4-|d)+x* =12 nmm 12-3]+x* =12, um 5* 32| =0.

Yuyrem cBo#cTBO MOLYRN .r’=!,x|2 H 3AMHMEM YDapHEHHE 8 BHAC

|f* -3} =0. Pasnomum ero nesylo uscre na muosrrens: [4-(]d -3)=o0.
IMpousseaenie ABYX MEOKMTENCH PABHO HYMIO, CAH OAHH H3 HHX PaBeH
Hymo. HseeM ypapresns: | =0 (Tax kax MOZYNb BENMSHHE X PaBEH HY)IO,
0 H cama sewyina x = 0) 1 |x]-3=0 (unn |x] =3, voras pesrmaax =3 amm
x = =3). Jins kaxnoro suavenna x 1o gopMyne y=4-|x| uaiinem coorsercr-
pyoies 3uavenre y. [Tonyuaem: wnax=Q: y=4, na x=+3: y=4-3=1,
Urax, paunad cHCTEMa YPABHSHHH MMeeT Tpi pewiexns (0; 4), (3; ) u
3 1)
Hpumep 3
2y +3|a| =5,
PeuinmM creteMy ypasuennii v 3H >
3y—2]x|=1
YMu0kHM nepsoc ypaBHeHHe HA THCHO 2, BTOPOE YPABHCHHE — HA THCAO
4y +6)q=10,
3 W noyuHM PABHOCHIEHYIO CHCTEMY YpaBHeHHii:
9y—61x|=3.

CltomHM YPaBHSHHA CHCTEMEH H NONYYHM KESAPATHOC YPABHCHHE ¢ OO-
uoll nepeMennoil: 4y* +9y=13 win 4y + 9y — 13 = 0, Pemnum 310 ypapne-
HHE, PASTIONHB €10 NIEBYIO YaCTh HA MHOKHTEIH,

Jna atoro npeactarum 9y B suae 9y = 13y — 4y, crpynnspyem wie-
Hbl YPAaBHCHHE M BhiHecem obimpe muoxuTerd 3 ckobxm, TNonyuaem:
47" +13y—4y—13=0 wm y(4y+13)—(4p+13)=0, wm (4y+13)(y-1)=0.

Tax kak nponspencHne MyoxMTCACH PABHO HYIIO, TO OOHH H3 MHOKHTE-
nei pasen wymo, [omysaem apa nnHeliHpx ypasHesua: 4y + 13 = O (ero

13
KOpens y=-‘-'-)ny—1 = 0 (xopeHs y=1),
Jins KakA0ro sHAUeHMS y HAlAEM COOTBETCTBYIOUIEE JHAYEHHE X U3 BTO-

Coco0oM CROMEHHS.

poro ypasuenns 3y—2|x=1 aaunoli cucremui. Tipu y=-% nonyuaes:
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32 )21 v S,

Bhipaznm 13 370r0 ypaswenns || =—-47:. Tax kK MKy NS0l Beny-

YBHE HEOTPHUATEILHOS YHCNO, TO TAX0E YPABHEHWE peuiennii HE HMEET. .
Flpn y =1 tmeem 3—2|x| =1, orryaa |x]=1. Moaromy cama senuznna x = 1
winx = -1,
H1ax, nanuas cAcTeMa ypaBHennil umeet npa pewrenwa: (13 1} w (—1; 1).
AHAROTHYMKWIM CNIOCO0OM PELLIAIOTCA CHCTEMB YPaBHEHHI C mapaMerpa-
MH.

Ilpumep 4
2x~y=],

Peitum cHcTemy {2x ay=1

XHM ETOpOE ypaBaenne na (—1): {2x-y=],

HaNPHMEP, METOZOM CACKEHHS. YMno-

=2x+ay=-1,
CanoxuM > ypaeHenua: 2x-y—2x+ay=1—-1umay—y=0,
Brinecem 3a ckoOxku: yWa—1)= 0.
Tak KaK NPON3BEICHAE ABYX COMHOMHYENEH 06paIaeTCA B HY AL, TO BO3-
MOKHB ABA CAYYIAN:
a)y=0,
lloacTaBHs ¥ro 3BavweHne B YPABHCHHA AAHHON CHCTEMB, NOXYUacM:

{2&':1’ a8 x=.l..
2.l.‘=l, OTKY, 2.

Gla—-1=0,T.e.a=1l
2x-y=1,
[HopcTaEuM 9TO SHAYCHRE 4 B SAHHYIO CHCTEMY B MIOTYIUM: 2r-y=1

QuennaHo, YTO TAKAS CHCTEMR HMeeT GeckoHeYHo MHOro petineHuil: x,
y=2x—1(rae x — moBoe Tucno).

Hrak, ecnu @ #1, 70 cHCTeMa HMEET CEHHCTBEHHOE PellieHne: x=%,y=0;
ccny @ = 1, To cHeTeMa uMeeT GecxoiedHo MHoro pemenuif: x, y = 2x — 1
(rnie x — poboe uHCHO).

B REXoTOPRIX cNy9asX mpH HCCACAOBAMHA KopHcil ypasHeHha ero ynob-
HO 3AMEHHTD CUCTEMOT YPaBHeHMiE H HCTIONE30BaTE rpathugeckuil cnocob.

punep 5
B 39BHCHMOCTH OT NMApAMETPa @ ORPCACHNTE KONHUYCCTEO KOPHEH ypas-
nenna xF —2x—a=0.
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3alHmeEM JAHHOE YPaBHELile B BHAe X° —2X=a M PACcCMOTPHM {iynx-
y=x-2x,
y=a.

Uso6pasum rpadmxs amux dysxuuil (way rpadguen ypapHesHit cucTemsl).
Fpaduxom pyuxumu y=x> —2x smnsercs napaGona 1. Ee Moxno nocrpo-
HTh, COCTaBHB Tabnuuy 3uauenmii aanmoil dymxpm. Tax xax ITa yukima
HE 3ABHCHT OT MAPAMETPA &, TO MPH HIMEHEHHH NapaMeTpa ¢ ce rpadux He
MCHAETCA.

I'padmxom dyHKuME y = g sBnseTcA nMpAMaAn 2, napannensHaa ock abe-
HHCC » npoxoaaman vepes Touxy (0; g). Fipu u3MencHny NapaseTpa a Ops-
Mad 2 riepemeiiaeTcs MAPRANCILHO CaNoii cebe BAOAL OCH OPAHHAT.

wan y =x* —2x Uy =a (WM CHCTEMY YpaBHeHnii) {

\ 8/

L JL

-] |

Puc. 2.39

U3 pucyHka BHAHO, 4TO NpH ¢ < —1 napatona 1 NpAMan He NEpeceKanTca
H JaHHOE ypaeHeHwe xophedi we wuMeer. Ilpu @ = ~1 napaGona B npaman
HMEWT OaHy oBIYIO TOUKY H ypapHeuue timeeT oA KopeHb. TIpu a > —1
napafona 1 NpAMad MCPECCKAIOTON B ABYX TOUKAX H YPABHEHHWE WMCCT ABR
KOp#S.

IV. 3ansune ua YPpOKe H BA A0M

1. Pewnte cucremy yparueHHH BoeMy M3ydeHtnMH cnocobaru (rpadw-
HeckHM cnocoboM, cnocoboM NOACTAHOBKH, COOCODOM ClOMEHIA):

2 {x’-y=0, & {x’+.v=0' 9 ~1|-y=0,

x-y=0 x-y=0, x-y=-1

N {]x+1|-y=o, » {x’-zx-y=o, 9 {x’ +2x-y=0,
X+y=3% x-y=0; y+x=0
y-x'=0, y+22=0, ¥ -y=0,

» {"“’"‘*“‘ ? {J"H-‘-‘K X {y-lx'1|=1;

9 {le—y=0,

y--Ix—2|=0.
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(Omeemwi: a) (0; 0), (1; 1); 6) (0; 0), (1; 1), 8) (0; 1); ) (1; 2); ) (0; 0),
(3; 3% ©) (0; 0), (=3; 3); &) (0; 0) (-1; 1) (L 1) 3) (0; 0); u) (15 1);
x)(1;1).)

2. Henoneays rpadprweckiit M, Hefi{IHTe MMCNO peleHuit CHCTEMB
ypaBHeHRH:

o [H-r=0. y+q=0, o J7-E-1=0
){I 5){ ){|

-¥ =} y=pe-1=0; x+1]-y=0
pfride P Lot
ofH et et
] i I

{Omeema: a) pemenuit ner; 6) pewichill HET; B) OAHO; I} OAHO; A) ABA;
€) npa; X) RBA; 3) ARA; H) SecKoHEUHO MHOO; K) HECKOHEUHO MHONO; NT) NpPH
a | opgHo peuicHne, npH @ = 1 — GeckoBeulo MHOTO; M) NPH & # -2 OAHO
peinenue, npH a = | — GeckoHeYHO MHOIO.)

3. INpu BeeX 3HAYCHHAX MAPEMETPA 4, ONPCACAHTE YHCHO ponieHuii ypas-
HCHWA

a) [x-3=a; 6) [x+2j=4a; 8) x-3=a-x
1)) |x+5|=x-a; ) (x-l)z=a; e) (3—x)z =a;
x) X +4x=0; 3) ¥ —4x=0; W) [x-1|=jd+a

Q) [x~N|+x+2]=a ) |x-3+|x+4=a

{Omeemwi. a), G) npu a < O pewenuii Her, npu @ = 0 — oaAMH Kopellb,
apu @ > () — ABa xopia; B) Npu g < 3 - peulcHu’t HeT, npy a = 3 — GeckoHeyHo
snoro pemesnii, npa g > 3 — 0nHO pemIeHHS; T) IR @ < —5 — OHA KOPCHD,
np4 a = -9 — GeckoHeuHO MHOrO peweHud, MpH a > -5 pewmenmil ner;
a), ¢) npr a < 0 pewenuii Her, NpH g = 0 — OBHH KOpowb, NpPH
a > {} — aBa KOPHA; %), 3) NPH & < —4 — pemieHuii HeT, NpH a4 = —4 — OAMH KO-
peHo, NpR @ > —4 — ABe KOPHA; K) NpH 4 < ~1 H 4 > | — pewenuil uer,
npu @ = ~| n g = | — Geckoneuno MHoro pemenuil, npy —1 <a < 1 — oaun
KOpeHb; K) NpH a < 3 pewmnenmit ser, npy @ = 3 GECKOHEURO MAOIO peulenni,
npd g > 3 — aBa Kopus; n) npn @ < 7 pemennii Het, npx a = 7 GeckoucuHo
MIOTO peineHuH, npx g > 1 — ABA KOPHA.)

V. HoapeaeHne HTOTOB YPOKR
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Ypoxr 121-122. Kontponbuas pabora Ne 9
no Teme «CHeTeMbl JHHeHHbIX YpaBHeHRH»

KontponbHaz pabora cocTasiachz B 6 Bapnantax {BapHaimst 1, 2 - caMbie
ApocThie; BapHaHTH 3, 4 — cpeaneli CIOXHOCTH; BapHaHTHW 35, 6 — campic
CHIONHBIC), CTencHb CAOKHOCTH MEHACTCA He cnHwkom peako. Tloxromy
MOXKIIO PEKOMEIIROBATHL CRENYIOWNAH KPHTCPHI OICHKH: NPH PCIICHHH BapH-
antor 1, 2 otienka «3» CTABHTCA 38 JUOOHE TPH PCLICHHLIC 33/auH, OLCHKA
«4» — 33 YCTHIPE 38A34H M OLICHKA «5» — 34 MATH 3ama4. Onna 3axaka paer
WIXORbHUKAM lIekoTopyto cecboay Buifopa. Tlp# Tex JKe KPHTEpHEX OUeHKH
3a pellicHie BapHaHTos 3, 4 aobapnaeres ¥ HabGpavHbIM Gannam aAonoanH-
rennuo 0,5 Ganna; 3a pewenune sapuanTos 5, 6 — nononHureasto |,0 Ganna
(7. &. ouenKa «5» CTaBHTCA yxe 3a 4 3aaayi). Boe 3a1a4n B BApHANTE HPH-
MCPHO PaBHOLICHHE, MOXET GHITE HECKOTEKO TANKENCE 3a8a9H 3, 6.

Hepen nposeaesnem Koutponshod paGorn ydauwnxcea uenecoolOpasno
O3HAKOMHTDL ¢ KPHTCPHAMH OLICHKM H pasHoil CNOXHOCTLIO BAPHAHTOB. Bhi-
Gop BapHANTOB MOXKET ObITL OCYLUECTRIIEN YHHTEASM HWIH IIPEAOCTABREN Ca-
MHM Yyaiumca (B JTOM CRYHac TPCANORAracTCA HanH4We KONnupoBANbHOM
TEXHHKI B WIKONE W HIBLTOMROE KOMHuecTO 3ananuit paborul). MMocne ypo-
xa-pa3bopa KOUTPONLHOW pelenHe BCeX 3aa4 IMECTH BAPHAHTOR MOXET
fuiTh BoiBCLICHO Ha cTeHae. Pasymeerca, pasofpaTte TAKOC KORNYCCTEO 2aA8Y
Ha YPOKC HCBO3MOXIIO (1A M RE HYKINO),

Bapuanr 1
1. U3 napw uncen (=2; 1); (2; —1); (i; 2) suifepure peiieHHe CHCTEMB
Tx+4y =10,
eii i
nuefiHbIX ypaBHeH {2x+3y=|_

2. Tpatuucckam cnocofoM PCIIATE CHCTEMY NHHEHHBIX YDABHCHHH
y-2x=0,

{ y-x=2,
3x-2y=4,
y+2y=35,
;x ;i - :: pelunte cnocoboM CROMEHNS,

5. flpaman y = kx+ & npoxoaur ucpes Touky A (2; 7) u B (-1; -2). Haii-
TH BeIHUHHBE & 1 b,

6. Tlsme pocok n wects Opycbes BecaT 107 xr. Yernpe A0ckH TRkenee
nByx 6pycoes 1a 4 kr. CROTbKO BECHT OHa A0CKa W O)HH Opyc?

3. Pemure cHCTeMY ypaBHeHH { cnoco0oM NOACTAHOBKH.

4, CucteMy ypaBHeHui {

Bapuanr 2
1. W3 napw wicen (-2; 1); (~1; 2); (1; 2) euiepute pewmenue cucrembl
Sx+4y=3,

AHHEHHDIX YPaBHCHRI
{3x +6y=9.
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2. lNpadwrvecknM crocofoM peumTe CHOTSMY ARHEHBLIX ypasHenuiH
y—x=0,
x+y=4.
5x-3y=-1,

CcnocoboM NOACTAHOBKHN,
y+2y=5,

3. Pewure cucremy ypabuennii {

. 3x-3y=8,
4.C 1} ocobGoM '
HCTEMY YPUBHEHH {6x+3y=3. peumTe cn CTIONKCHHNA
5. Npaman y=Fkr+b npoxopur uepes Towsu A (2; 7) u B (-1; -2). Haii-
TH BENHYHHM k1 b,
6. Cempb nocox M TpH knpnuya BMecte Becat 71 xr. Tpn acckH Towence
Apyx xnpnnueii Ha 14 gr. Ckonbko BecHT 0iHA JOCKA H OZHH KHpnIHy?

Bapusur 3
1. U3 napra uucen (=2; 1); (3; —1); (2; -2) suiffeprTe permeHue CHCTEME

£ +3y-1=15,
HENIMHeHHEX ypaBHennik {ll-4+y‘=3-

2. Tpaderueckum cnocofoM pewnTe cucreMy JMEHEHHHX YpaBHeHHid
xz-y=1,
y—=-1

3. Pewne cctemy ypanesmit {2(x+y)-3(x—y),

5(x+y)-7(x-y)=2. eniocoGom nos-

CTAHOBKM,
4. lpamas y=kx+& npoxomur uepes Toukn A (-1; —5) u B (2; 4). Haii-
TH BEAHMHHK kM b,

5. Mpn scex 3usYEHHAX NAPAMETPA ¢ ONpeRENHTE YHCHO peileHnl cHe-
TCMB eHul 2x+5y=3,
ypasit x+ay=2a.

6. Pemure ypashenne 4x” —12xy +9y" + 5|x—2y +3[=0.

Bapuaur 4
1. U3 napwt aucen (-2; 1); (3; -2); (2; —2) subeprre pemenyue cHCTEMH
HCHHHSHHBIX YpaBHeHuH [xz * 2|y 3 II =k
[2-4+y*=5.
2, TpadmueckuM cnocofoM pelinTe CHCTEMY NHHEHHBIX ypaBHenHH
2 -y=0,
{ ¥ +|x| =2,
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2(x~y)+3(x+y)=39,
3(x-y)-2(x+y)=-13.

4. {Ipaman y = kx+b npoxonur uepes ToaxH A (~2; Y u B(1; --5).

5. NpH Beex 3HAMEHMAX MAPAMETPA J ONPEASHHTE YHCIO PEeLIeHHid cug-
3x+2y=4a,

ax+y=3.

3. Pemure cucremy ypasHeHni {

TEMIA YPARHCHHI {

6. Pemmre ypasneune 9x° +12xy +4y* +5]3x-y—6[ ={.

Bapuaur §
ax+bhy=11,

(b+)x+ay=9 umcer peurcivie (2; £). Haiinu-

1. Cucrema ypasteHnii {

TeYHcRaa M b.

y-lx+1=0,
2, I'padpudecknm cnocoDOM PCIIHTE CHCTCMY YPABHCHHI | -'I .
y+|x=1.
S
-2 y+5
3. Pewusre cHcTeMy ypaBtietinit * ) ¥ 3
— - =
x=2 y+5
4, Npampic y=3—x, y=2x, y=ax—2 NCpecekalOTCs B OAHOH TOUKE.

Hatinyre xoagupuuncnr q,

5. Karep npouen 1o te4eHHIo peKku o7 NYHKTA A A0 NYHKTa B 3a 6 yacos,
aor B 5o A - 22 8 yacos. 3a croNbKO YaCOB NpoILIBET (IOT OF A 0 B?

6. MNpy BeeX 3HAYUCHRAX NAPAMCTDA g ONPCACAHTE YHCIO PEIUCHHH CHC-

3
ax+y=a
TeMB { y=a,

x+ay=a.
Bapuanur &
o |ax+by =T,
L. Crcrema ypaBHeHui {(2b+l)x+(3a—2)y=l9 umeer pewensne (1; 2).
Haiiawute uscna a v b. ‘
. y—|x-1=0,
2. l'padhureckum cnocolSoM pelliHTe CHCTEMY YpaBHeHHEH {l -‘I —y=l.
A3
3. Pewnre cuetremy ypasueHHi x=l y+2
3.2
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4. lNpaunie p=3x-5, y=%x, y=uax-3 nepecexalorcs B oaHol Tou-

xe. Haiiaare xorduument g,
5. Mnor npouwen Mo TEMEHHIO PEKH OT NYHKTA A 10 myHxkTa B 3a 4 uaca, a
or B 1o A — 34 6 4acoB. 3a CKOABLKO YacoB NPGUILIBET IIOT OT A 7o B?
6. [pn BCEX 3HAYCHANX TAPAMETPa a ONMPCACNHYS MACHO peurennii cuc-
|
o {x+ay-a ,
ax+y=a’.

Ypox 123. Ananus xourTpoiannol paGornt

1. Noaseaeune HTOroB KOHTPOALROH paborsa
1. Pacnpepenenue paGor no papuaHTaM i PEIYIETATH pefieRua. Y aoSuo
NANBBIC 3AHOCHTS B TRGRRIYY (Ang xaxaoil napsl BAPHAHTOB).

Mo aamavum
Hroru i 2 3 6
+ 5
+ 1
- 1
& 1
Obo3HaueHHE:

+ ~ YUCO PEMMBIIHX 38834y NPABWILHO WM NOYTH NPABKITILHO;

£ — YHCAO PeMBIUNX 30384Y CO THAYHTENLHLIMK MOMPEUIHOCTAMM;

— = 9HCRO HE PEIIUBILHX 3ATATY;

 — uHenO He PeIIABINNY 3A084Y.

DBapuaurst 1, 2 — 8 yuammxcs.

2. Tunwunsc OMNOKK NP PeilCHHE 3aAa4,

3. Mmmmnemnﬁonmnemmocm,nnpmﬁop(qu
HJIH IKONLHUKAMM, PEITHBITAMY ITY 38029y ).

I1. Pa3bop 3289 BAPHAATOR

Bapuanr 1
1. Omeem: (2; -1).
2. Omeem: (2; 4).
3. Omeem: (2; 1).
4. Omeem: (2; 2).
5. Omeem:y=3x+1,
6. Omeem: nec socku 7 kr, Gpyca — 12 kr.

Bapusar 2
1. Omeem: (-1; 2).
2. Omeaem: (2; 2).
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3. Omeem:(1; 2).

4. Omaem: (1;~1).

5. Omeem: y =2x -3,

6. Omeem: sec Aocky 8 KT, xHprnHua — 5 xT,

Bapuant 3
1. Omeenm. (3; -1).
2. Omeem:(—1; 0), {0; -1), (1;0).
3. Omsem:(-19; -3).
4, Omeem: y =3x -2, -
5. Omeéerr: npy @ #2,5 ¢AMHCTBCHHOE PEINCHAE, Npit @ = 2,5 PEILICHHHA HeT.
6. Omaent: (9; 6).
Bapuanr 4
1. Omagem: (3; -2).
2. Omeem: (—1; 1),(1; 1).
3. Omsem: (7, 4).
4. Omeenr: y =~3x - 2.
5. Omgem: npn a#1,5 eavMucTREMHOE pelIcHHe, npH a = 1,5 Geckoxedno
MHOTQ PCUICHHIH,

6. Omaent: [i;—l].
3
Bapuant 5

1. MogcrapaM panwoe peuwenne (2; 1) B cucreMy ypasmeni
{ax +by =11,

H NOMYNHM CHCTEMY AHHSRIIEX YPARBHEHMH V1A onpesc-
(b+1)x-ay=9

(b+1)-2-a=9 """ |~a+2b=7.

Pemum o1y ccremy crocoGom noacraHosxd. H3 1iepeoro ypasHeHHS BIpa-
auM b=11-2a B noacTABHM Bo BTOpOe ypaBuenne. [Tomydaem nupciiHoe
ypasHesHe ¢ ook HenspecTHoll: —a+2(11-24)=7 wm -0 +22-4a=7,
wi —5e=-15, otkyna a = 3. Henonesya dopmyny b=11-2a nafinem
h=11-2:-3=11-6=5,

(Omeem: a=3,5=5.)

{2a+b=ll, {20 +b=11,
NIeHUA BEANYRII ¢ A b:

y—|x+l|=0, y=|x+||,
2. Cuctemy ypasuelni { .
y+pd=1 y=1-}
Moctponm rpaduk dynkumii y=|x+1| (romaman 1) n y=1-|x| (roma-
iad 2). Buano, uro rpadukH cosnapaler no orpesky AB. Chesosarcneuo,

JaHHad CHCTCMA MMCCT GCCKOHEWHO MHOTO PelcHHi, 3annmmem ux. Orpesok
AD pacnonowelr ira npamMoit y = x + 1, npu srom abeupcca RioGoil ToukH

3aNMHIDEM B BINC {
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orpesxs AB ynommersopaer ycnosuio —15x<0. ITosromy pewennc™ nan-
Hofi cucrembt GyayT napu mcen (x, ¥) raknx, 9r0 =l<x<0 my=x+1.

Puc. 2.40
(Omeem: —12x<0,y=x+1.)
3 2 _
x=2 y+5
3, Cucrema ypannennit 5 3 HennHeHivag, Opxaxo npy e
— e == '
xX-2 p+5

PEIHEHNK TAICKS MOXKHO HCONL30BATs cnocol cnomenna. Jing roro nepexn
CHIaTRCMbIMH, 3BHCAIHMH OT y, cOERacM KodpUMIECHTH TPOTHBOMOIONK-
HBIMH. YMHOXHM NICPBO¢ YPABHEHHE HA YHCIO 3, BTOPOS YPaBHEHHE — HA

S8 _
x=2 y+5
wacno 2, [Tonywaem cucreMy ypaprenul 4 6
—— = 10
x-2 .y+5
CnoxuM ypaBHenHa cHCTeMbl H MONYUHM YpaBHeHHe ¢ OAHOH 1IeH3BecT-
Hoii: —9—+—‘-‘—=3+l0 HAM 13 =13,
x-2 x-2 x=
Torpa 3namenareas apobn x - 2 = 1, orxyaa x = 3. Iogcraens 310 308~
3 2 2
HA e ———— =] ——=],
SEHKE, HATPHMED, B [IEPBOS YPABHEHNE; 3-2 yi8 wm 3 >+5
HIH 2=-i.
y+5

Toraa sHaMeHaTens xpobn y + 5 = |, otxyna y = —4. Hrak, cHcTeMa HMe-
€T CAHHCTBEHHOS poweHue (3; -4).
(Omgem: (3; -4).)
4. Tlyers IRAHBIC NPAMBIE BCPECEXAIOTCA B TOuRe A (x,; ), ). Toraa xo-
opaMHaTE MO TOUKH YAOBNECTBOPAIOT YpasHenusm npsiMuix. TMonyuaem
Yo=3-xp
CHCTEMY YPaBHOHRI C NapaMeTpoM a: | ¥, = 2x,,
Yo=ax,— 2.






